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Objective 


Commercialization refers to the series of activities undertaken by firms to transform knowledge and technolo- 
gies (whether developed in Canada or abroad) into new products, processes or services, in response to market 
opportunities. Highly skilled workers (researchers, engineers, managers, etc.) are critical to the commercializa- 
tion process, as is a culture that values innovation and entrepreneurship. 


Although commercialization is fundamentally a private sector activity, the federal government supports commer- 
cialization through measures to improve the business environment, through the provision of direct support to 
firms, and through its support of efforts to move ideas from universities and government laboratories to use. The 
Government of Canada recognizes that basic research is critical and that support for this essential activity must 
continue. In launching the Expert Panel on Commercialization, the federal government is seeking to ensure that 
its policies and programs in support of commercialization achieve the best possible outcomes for Canadians in 
all regions of Canada. 


Structure 


A panel of six Canadians has been named by the Minister of Industry. It is expected that the panel will: 


* review reports and proposals from public and private stakeholders; 


¢ hold informal round tables across Canada to obtain informed comment on the panel’s preliminary analy- 
ses; and 


* advise on an action plan to improve commercialization outcomes in Canada. 


Timing 


The panel is asked to provide its advice to the Minister of Industry in fall 2005. 


Areas of Interest 


The panel is asked to advise the federal government on how to make a significant contribution to private and 
public sector commercialization efforts. Three key areas of interest — business environment, support for firms, 
and publicly funded research — are identified here, but the panel’s work is also expected to reflect the strong 
interrelationships and interdependency among these areas and among the people who work in them. The panel 
is, therefore, asked to provide advice on how the federal government can proceed with an integrated strategy 
to bring about the fundamental changes required to improve Canada’s commercialization performance over the 
long term. 
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Business Environment 


Most international reports — e.g., those by the Organisation for Economic Co-operation and Development 
(OECD), the World Economic Forum (WEF) and IMD — and most domestic assessments — e.g., by The 
Conference Board of Canada, the Ontario Task Force on Competitiveness, and the Government of Canada — 
note that Canada’s performance with respect to technological innovation and the uptake of leading-edge tech- 
nologies needs improvement. Although performance and capabilities vary from sector to sector, all reports urge 
greater technological sophistication. Many factors influence a firm’s propensity to use technology (e.g. prof- 
itability, exchange rates, personnel, location of markets, etc.), but the business environment created by 
government is a critical factor. With global supply chains restructuring production, countries that have lower 
labour costs joining the world’s trading system, and product life cycles that are ever shortening with the advance 
of technology, Canada’s business environment must keep pace. 


The panel is asked to advise on what changes to the business environment would yield the greatest improve- 
ment to the ability of Canadian firms to create new and improved products and services. 


Support for Firms 


Firms make the decisions that lead to the development of new products and services. Typically, although gov- 
ernments can support such decisions through the provision of a competitive business environment, most of the 
resources necessary for the development and implementation of new products and services come from the pri- 
vate sector. Although international agreements ensure that direct support falls within strict parameters, alll 
developed countries provide some form of direct assistance to industry for research and/or production. 


The panel is asked to advise on how the Government of Canada can improve the design and delivery of its sup- 
port for firms in their efforts to commercialize ideas. 


Canada performs well with respect to new firm formation. However, new knowledge-based firms face unique 
challenges. Often, their value propositions are not well understood by the risk capital community. Time to prof- 
itability for such firms is frequently long, involving many tranches of investment. Pressures to sell out early may 
be intense, especially when financing can prove difficult. Successful firms need to be “born global,” able to com- 
pete in world markets from the outset. This requires depth in international commerce. The skills required to create 
and grow a fledgling technology firm are unique and often difficult to find, and regulatory issues in areas of 
new technology are often complex. 


The panel is asked to advise on how the Government of Canada can enhance the likelihood of success for tech- 
nology start-ups, for example, by addressing their challenges in securing adequate risk capital, global market 
expertise and a skilled workforce. 


Publicly Funded Research 


The conduct of basic research is fundamental to the evolution of a knowledge-based economy. Funding of basic 
research is a critical role for government and provides a solid foundation for the generation of new ideas — the 
fuel of a knowledge-based economy. The Government of Canada has invested some $13 billion in new support 
for research and innovation over the last eight years, increasing Canada’s capacity to perform advanced 
research and helping to train some of the most highly qualified graduates in the world. The research performed 
and skills imparted are often driven by an internal dynamic of scientific research. However, business decisions 
are driven by markets and the perceived needs of customers. A more effective interface among the business sec- 
tor, publicly funded research institutions and government support programs would promote greater transfer of 
knowledge and skilled people, maximizing the potential for commercial outcomes from public research. 


The panel is asked to advise on how the interface between business and public research institutions can be 
improved to promote more effective transfers of knowledge and skills to the private sector. 
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Principles 


We, the Expert Panel on Commercialization, decided to adhere to a broad set of principles that we believe will 
help continue to move the Canadian economy in the right direction. They are as follows: 


The private sector and market forces are the principal drivers of commercialization. 


A strong, internationally competitive foundation in publicly funded research and education that trains high- 
ly qualified personnel is a prerequisite for successful commercialization. 


The development and exploitation of knowledge, technology and entrepreneurship provide, both directly 
and indirectly, the key sources of competitive advantage for growth-oriented firms. 


Partnerships among governments, the private sector and academia — and the formation of networks and 
clusters — are essential and must be based on trust, respect, cooperation and consistency of purpose. 


An integrated or systemic approach that builds on Canada’s strengths is needed to improve Canada’s com- 
mercialization performance. 


Values 


We concluded that the advice and recommendations we are submitting had to be impartial and non-partisan; 
be based on objective, informed discussion; and be geared toward having the broadest possible impact. 


Therefore, our recommendations, in order to be effective, had to: 
* seek to accelerate commercialization outcomes in the public interest and across a wide range of the 
economy; 
¢ be honest and independent, and be based on the best evidence and expertise available to the panel; 
¢ be, where possible, the result of deliberations based on sound, evidence-based research and analysis; 


¢ identify and address short-, medium- and long-term issues, and respond to changes with sustainable solu- 
tions; and 


° reflect the reality of the Canadian economy and the need to be competitive in a rapidly changing global, 
knowledge-based marketplace. 


Taking into account the values and principles that were established, we developed a road map that starts with 
the here and now and reaches into the future. 
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v Programs 


As members of the Expert Panel on Commercialization, our key objectives were to make recommendations that 
can be acted on in the short term and to outline other areas and issues that will require a longer time frame for 
implementation. We also looked for ways to improve commercialization outcomes across a wide range of eco- 
nomic sectors. For these reasons, we asked the following questions when assessing our recommendations: 

¢ Do the recommendations recognize the primary importance of skills and knowledge? 

¢ Do the recommendations focus on promoting excellence? 

¢ Will the recommendations help domestic firms compete globally? 

¢ Will the recommendations strengthen partnerships? 

¢ What is the likely impact of the recommendations? 

e Are the recommendations’ objectives clear, with measurable results? 


¢ Do the recommendations that relate to new government-spending initiatives represent a legitimate role for 
government? Are they affordable? Do they offer value for money? 


¢ Are the proposed actions practical, and would the appropriate institutions and stakeholders be able to effec- 
tively implement them? 


¢ Have the initiatives been proposed in the past? If so, why have they not been implemented, and how can 
any challenges be overcome? Is now the right time for action? 


These questions enabled us to make practical choices from among the many options for action that were com- 
patible with the principles and values we adopted, and supported by available evidence and analysis. 
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_____ Appendi. 
Conilict of Intere 


Given our wide range of active interests in the private sector and academia, panel members requested clarifi- 
cation from Industry Canada on conflict of interest issues. As noted in correspondence from the Expert Panel on 
Commercialization Secretariat at Industry Canada, the existence or appearance of a conflict of interest can be 
considered only on a case-by-base basis. However, the potential for conflicts of interest within the context of an 
advisory panel of this nature is limited by two key considerations. First and foremost, the panel serves in an advi- 
sory capacity only; the federal government retains authority over any funding or policy decisions that result. 
Second, conflicts of interest are more likely to arise when individuals are the sole and significant beneficiary of 
any proposed recommendations. The recommendations outlined in this report are broad in scope and will affect 
a wide range of parties. 


Despite the limited potential for conflict of interest, panel members are subject to the principles set out in Part | 
of the Government of Canada’s Conflict of Interest and Post-Employment Code for Public Office Holders as part-time 
appointees working on a voluntary basis on behalf of the Minister of Industry. Within the context of the panel, 
some of the most relevant principles are as follows: 


° Ethical standards: Act with honesty and uphold the highest ethical standards to conserve and enhance pub- 
lic confidence and trust in the integrity, objectivity and impartiality of government. 


¢ Public scrutiny: Perform official duties and arrange private affairs in a manner that will bear the closest pub- 
lic scrutiny (an obligation not fully discharged by simply acting within the law). 


Decision making: Make decisions in the public interest and with regard to the merits of each case. 


¢ Private interests: Have no private interests, other than those permitted under the Code, that would be affect- 
ed particularly or significantly by government actions in which panel members participate. 


Public interest: Arrange private affairs in a manner that will prevent real, potential or apparent conflicts of 
interest from arising. Should a conflict arise, it is to be resolved in favour of the public interest. 


¢ Insider information: Do not knowingly take advantage of or benefit from information that is obtained in the 
course of official duties and responsibilities and is not generally available to the public. 


Fundraising: Do not personally solicit funds from any person, group, organization or corporation where such 
fundraising could place public office holders in a position of obligation that is incompatible with their pub- 
lic duties. 


As panel members, we are aware of our responsibilities in the area of conflict of interest, and are confident that 
we have acted with the highest ethical standards, with the public interest our foremost consideration. On the few 
instances where potential conflict of interest arose, panel members identified the conflict and did not participate 
in deliberations. 


A related issue is lobbyist registration. Advice received from the Expert Panel on Commercialization Secretariat 
at Industry Canada indicated that there was no expectation that panel members would be required to register 
as lobbyists by virtue of their membership in the panel. 
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A Brief History of Federal Innovation Policy’ 


The federal government has recognized the importance of innovation to Canada’s economy since shortly after 
Confederation. For example, support for agricultural research was designed to meet the needs of a rural-based 
economy with a strong export orientation. Also, the creation of the National Research Council Canada in 1916 
was designed to ensure a consistent structure to support research. As well, defence research beginning in World 
War Il was routinely focused on responses to military needs, including those that could find markets in other 
countries. 


The federal government’s policy commitment to innovation began substantively in the 1970s in response to 
research showing that technological progress was a key determinant of economic prosperity and growth in per- 
capita income.2 


The 1970s 


The 1970 report of the Senate Special Committee on Science Policy (the Lamontagne report), was one of the first 
Canadian reports to identify innovation as a key driver of economic and social well-being. The report called for 
sectoral science policies and an overall science policy to encourage industrial innovation and address social issues. 


In response to this report, the federal government created the position of Minister of State for Science and 
Technology in 1971, endowing it with responsibility for formulating policy and coordinating activity in this area. 
The Government of Canada also established the Natural Sciences and Engineering Research Council of Canada 
and the Social Sciences and Humanities Research Council of Canada. Prior to this, university-based research 
had been supported only through the National Research Council Canada. 


Federal programming began to focus on supporting commercialization, through expanded regional and indus- 
trial initiatives, including the Program for the Advancement of Industrial Technology and the Defence Industry 
Productivity Program. 


The 1980s 


The most influential study in the 1980s was the Royal Commission on the Economic Union and Development 
Prospects of Canada (the Macdonald Commission). It sponsored extensive studies, from health and education 
to trade liberalization and the reform of economic regulations. Most famous for providing the impetus for the 
Canada-U.S. Free Trade Agreement, the Macdonald Commission also set out the broader challenges for developing 
a knowledge-based economy within a global context. 


1. This section draws heavily from a report prepared by Val Traversy for the Prime Minister’s Advisory Council on Science and 
Technology, entitled “Commercial Innovation: A Policy Stocktaking” (Ottawa: Industry Canada, June 2003). 

2. Nobel Prize-winning economist Robert Solow observed that growth in per-capita incomes is largely explained by technological 
progress, manifested through increases in either knowledge or capital investment (i.e. embodied knowledge). This concept was rein- 
forced by the emergence of “new growth theory” in the 1990s, championed by, among others, Paul Romer and Richard Lipsey, who 
developed endogenous growth models incorporating innovation as the principal way of adding value beyond increases in materials, 
labour and capital. 
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Work done in the 1980s by the Science Council of Canada — created in 1966 to undertake background stud- 
ies on science and technology (S&T) — focused attention on improving the interface between universities and 
industry. In 1987, the National Advisory Board on Science and Technology (NABST), with members drawn from 
academia, business and labour, was created to advise the prime minister on policy priorities in S&T. The next 
year, Industry, Science and Technology Canada was formed by merging the Department of Regional Industrial 
Expansion with the Ministry of State for Science and Technology. The new organization’s mandate was to 
improve the ability of Canadian industry to compete internationally and to excel in S&T. 


The 1990s 


The federal Prosperity Initiative was established in the early 1990s to address Canada’s weak innovation capac- 
ity, which was resulting in a widening productivity gap between Canada and key competing nations. Weak 
levels of investment in machinery and equipment, low public and private spending on research and develop- 
ment (R&D), and a comparatively poor record in employee training were seen as some of the factors needing 
action. The Prosperity Action Plan focused on the need to increase funding for R&D and infrastructure, improve 
the investment climate and address marketplace issues, and emphasized the role of skills and education in eco- 
nomic growth. 


In 1994, a restructured Industry Canada released Agenda: Jobs and Growth — Building a More Innovative Economy. 
The report focused on supporting growth through innovation and trade. It stressed the need for a higher return on 
investments in S&T, better commercialization results from federal science, and measures to increase the dis- 
semination of technical knowledge to industry. 


Following an earlier statement on competitiveness, which highlighted Canada’s failure to effectively use S&T, 
NABST released Healthy, Wealthy and Wise: A Framework for an Integrated Federal Science and Technology Strategy 
in 1995. The report called for improving the coordination of government S&T activities, encouraging innovation 
through incentives, reviewing the tax structure, and supporting new companies and entrepreneurs. The report 
also recognized the need to attract talent, given the increasing mobility of skilled workers and the greater clustering 
of knowledge-based activities. 


At the same time, organizations such as The Conference Board of Canada and the Organisation for Economic 
Co-operation and Development (OECD) were also studying innovation. OECD analysis of global trends, covu- 
pled with detailed, cross-country comparisons documenting Canada’s sizeable innovation gap, played an 
important role in highlighting the key challenges for Canada. 


Part of the federal government's response was the Science and Technology for the New Century report in 1996. 
The report triggered the creation of Technology Partnerships Canada, which would invest up to 30 percent of 
the cost of R&D or demonstration projects, mainly in the aerospace and defence industries, with a smaller fund 
for other types of technologies. Under the new strategy, NABST was replaced by the Prime Minister’s Advisory 
Council on Science and Technology, an external advisory body reporting directly to Cabinet. The Advisory 
Council’s mandate was to review Canada’s performance in research and innovation, identify emerging issues 
of national concern, and advise on an agenda to help position Canada for international success. The Advisory 
Council has played an important role in shaping innovation and commercialization policy since then, and has 
produced reports on skills, university research and international S&T. 
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The New Century 


In February 2002 the Government of Canada launched an innovation strategy based on two key documents: 
Achieving Excellence: Investing in People, Knowledge and Opportunity, which focused on the role of innovation in 
the economy, and Knowledge Matters: Skills and Learning for Canadians, which was centred on skills, labour and 
immigration. Achieving Excellence recommended improving Canada’s innovation performance by addressing 
four key challenges: knowledge creation and commercialization, skills development, the innovation environment, 
and strengthening communities. To ensure Canadians would have the tools they needed to participate in the 
workplace, Knowledge Matters outlined goals for children and youth, post-secondary education, the adult labour 
force and immigration. 


In the 10 months following the release of the two papers, an ambitious range of engagement activities was held, 
involving more than 10 000 Canadians. It culminated in the National Summit on Innovation and Learning in 
November 2002, bringing together more than 500 leaders from across the country to develop priorities for 
action to make Canada one of the most innovative and skilled countries in the world (see 


innovation.gc.ca/gol/innovation/site.nsf/en/in04113.html). 


Current Programming Supporting Private Sector 
Commercialization 


In spring 2004 Industry Canada built a database of federal programs that support commercialization activities, 
identifying roughly 100 such programs managed by federal departments or agencies. Although there were 
some maior limitations in developing the database, some clear findings did emerge. 


The Scientific Research and Experimental Development (SR&ED) tax incentive program is the Government of 
Canada’s largest single funding program supporting business activity, with a total projected tax expenditure of 
$2.5 billion for 2005. With many provinces also providing similar tax credits, Canada’s tax treatment of R&D 
expenses is considered to be one of the most generous in the world.3 However, some analysts have noted that 
not all companies can access these tax credits at critical times (for example, publicly traded companies that are 
not recording profits). In addition, although Canada may have generous tax credits, other forms of support lag 
behind those offered in other countries. For example, direct government funding of business expenditure on R&D 
represents 0.03 percent of gross domestic product (GDP) in Canada, compared with 0.18 percent in the United 
States and the average of 0.11 percent for OECD countries.4 


Some 25 federal Canadian departments or agencies manage programs that support commercialization in one 
form or another. Industry Canada and members of the Industry Portfolio manage the largest number of these 
programs. Key forms of support from such programs include grants and repayable contributions for applied 
R&D projects (most often geared toward small and medium-sized enterprises [SMEs]), whether through pro- 
grams that have a broad reach, such as the Industrial Research Assistance Program (IRAP), or through sector- 
or technology-specific programs, such as Sustainable Development Technology Canada. The federal govern- 
ment supports access to specialized research facilities and sources of financing, and provides general business 
counselling services and information on market intelligence and technology acquisition. 


3. Information on projected tax expenditures for the SR&ED tax credit has been taken from Tax Expenditures and Evaluations 2005 
(Ottawa: Department of Finance Canada, 2005). For international comparisons of R&D tax credits, see Extending Access to SR&ED Tax 
Credits: An International Comparative Analysis by Jacek Warda, JWInnovation Associates Inc. Sponsored by Ernst & Young, IBM, 
PricewaterhouseCoopers LLP and Research In Motion (Toronto: Information Technology Association of Canada, December 2003). 


4. Based on OECD data for 2003. 
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An analysis by The Impact Group done on behalf of the Expert Panel on Commercialization concluded that there 
was little consistency or cohesion in the suite of programming offered by the federal government. The Impact 
Group pointed out that programs appear to operate in isolation from one another and, although some programs 
have rather limited budgets, there are some with substantial resources.5 The panel has identified a review of the 
government's suite of programming as an area the proposed Commercialization Partnership Board may wish to 
examine further. 


Commercialization 


Many people think of commercialization as the final stage of a neat, linear process of innovation. They think in 
terms of someone with an idea in a laboratory, and imagine that, step by step, that idea matures into a prod- 
uct, service or process that enters the marketplace. This view of commercialization is focused on the science, 
technology and research behind innovation. 


Our panel has taken a broader view, based on our experiences with business realities. 


Commercialization is a complex, integrated system anchored in the world of business. It has many components 
that come together in different ways. Each commercialization situation is different and based on a distinct mix 
of factors, including: 


° supply-and-demand issues, such as the pull of needs and wants in the marketplace and the push of innovative 
ideas emerging from research laboratories; 


business operation factors, such as: 


- firms’ financial, operational and human resource strengths, in addition to their research and innovation 
strengths; 


- openness to a global exchange of talent, research and capital; 


- recognition that trial and error, risk and failure are as much parts of the entrepreneurial climate as success 
and that the path to success is long and full of dead ends and wrong turns; and 


- the drive of individual businesses that see improved competitiveness, innovation and customer focus as 
keys to success; 


marketplace framework issues, including: 
- strong, effectively funded education and publicly funded research systems that generate knowledge and 
skilled people who know how to create, build on and apply this knowledge; 


- the mix of laws, government policies, intellectual property, regulatory and tax regimes, programs, and 
supports; and 


- capital markets and other forms of financial support that facilitate access to funding for commercialization; 
and 


issues that affect all of the preceding, such as the quality of information and its flows for decision making, and 
the presence of alliances, networks and other forms of connection among business, governments, educational 
institutions and other partners. 


5. The Impact Group, “Commercialization Activities of the Federal Government: Program Synopsis” (Toronto: July 2005). A small number 
of programs (less than one fifth of the total) were responsible for more than three quarters of the overall spending in this area. 
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Commercialization is not a one-size-fits-all process. The nature and relative importance of the factors listed in the 
preceding vary considerably among a small, Canadian information technology start-up firm, an established 
pharmaceutical company and the Canadian operations of a large, multinational mining or insurance corporation. 
However, no matter the situation, two pivotal elements are at the heart of this complex commercialization system 
for all firms and for all countries — people and excellence: 


¢ People identify market opportunities, carry out research, make investment choices, build networks with other 
people, create businesses that function well, and ore the ultimate customers. All of these are essential to 
commercialization. 


¢ Excellence is demonstrated when people conduct the highest-quality research possible, develop and attract 
the full range of skills needed for successful commercialization, create compelling cases to attract the investment 
needed to support commercialization opportunities, and identify and act on the needs of customers and of 
partners in the supply chain that bring products and services to market. 


Both of these elements are woven throughout the following model of commercialization in the economy (see Figure 1). 
This model was developed by the federal government's Interdepartmental Working Group on Commercialization. 


Figure 1 Commercialization Outcomes 
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The Benefits of Commercialization for Canadians - 


With Canada doing well according to most broad measures of economic success, some may ask why commer- 
cialization needs to be a particular priority for Canada’s governments and businesses alike. Why accelerate the 
commitment to commercialization that is already evident in many parts of our economy? 


Many traditional routes to increasing living standards are closing for Canada. The country’s population is aging; 
growth in the labour force is slowing, and the average Canadian worker is already working about as many 
hours as possible. Canada has to do better than ranking 27th in the world in its propensity to compete on the 
basis of unique products or processes instead of low-cost labour or raw materials.6 A strong focus on commer- 
cializing products, services and processes will give Canada more sales at home and around the world, due to 
the productivity of highly skilled jobs and leading-edge industries. It will take Canada’s economy beyond the 
country’s traditional strengths in natural resources, and will create an approach to gaining international business 
that is more lasting than relying on low costs that reflect exchange-rate factors. 


For workers, commercialization and a focus on improved productivity usually reflect features that make for a better 
workplace. Firms that are particularly active in commercializing new ideas have broader cultures of innovation. Such 
firms: 


* seek out the ideas and contributions of people throughout their operations, including leaders, sales and customer 
service people, technical experts, and front-line staff; 


¢ are more likely than most to be export-oriented; 

* tend to invest more in training their employees; 

° tend to invest more in machinery and equipment; and 
° are more customer-driven.7 


Canadians need to receive more of the benefits of the increased productivity linked to commercialization. 
Canadians need the high-quality jobs and the improvements to all jobs that commercialization can bring about. 
For Canada, improved productivity means an improved quality of life for all Canadians. Innovative firms that 
are active in commercialization and in using new technologies and ideas are at the heart of strong economic 
activity in Canada. They generate the taxes that support Canada’s health care system, they invest in Canadian 
communities, and they reinforce the strengths of Canada’s education system. 


These factors make it imperative for Canada to focus on the ways that each worker can produce more, includ- 
ing developing and using the new technologies that are reshaping how goods are produced and services are 
provided. This will mean more Canadian workers doing jobs that call on the highest levels of skills possible. 


6. World Economic Forum, The Global Competitiveness Report 2005-2006 (Davos: World Economic Forum, 2005). 


7. These statements are supported by findings from Statistics Canada’s Survey of Innovation (Ottawa: Statistics Canada, various years). 
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Commercialization in Canada: A Solid Base — With 
Substantial Room for Improvement 


By definition, reports such as this focus on the work that needs to be done. There are many questions that underline 
Canada’s weaknesses in the world of innovation and commercialization that should be asked, including: 


¢ Why do so many innovative small and start-up firms fail to survive and expand? 
¢ Why do so many Canadians still leave this country to build careers in the U.S. and elsewhere? 


¢ Why do investors say there is a lack of good investment opportunities related to commercialization, while 


emerging companies say they cannot attract the funding they need to move forward? 


¢ What factors explain why large parts of the Canadian economy feature relatively little homegrown innovation 


and commercialization? 


These questions are put into sharper definition when we look at some specific gaps and challenges for Canada: 


¢ Data from the OECD shows that Canada has a smaller share of high-technology industries that tend to be R&D 


intensive than do its competitors. In 2001, high-technology manufacturing industries accounted for 1.5 percent 
of Canada’s GDP, compared with 2.8 percent for the U.S. and 3.1 percent for Japan.8 


The share of high-technology industries in manufacturing exports is significantly lower in Canada than in all 
other G7 countries except Italy. 


According to survey results from the World Economic Forum’s annual Executive Opinion Survey, Canada also 
lags behind in improving entrepreneurship and productivity in company operations and strategies. 


When compared with the U.S. and many OECD countries on an employee basis, Canadian firms lag well 
behind in the level of patenting activity, even after controlling for sector composition.? For example, a 2004 
study by the OECD showed that there are 17 triadic patent families per million population in Canada, compared 
with 70 in Germany and 53 in the U.S.10 


Private sector investment in information and communications technologies in particular, and machinery and 
equipment more generally, is weak by international standards. The C.D. Howe Institute estimates that 
Canadian businesses invest $1000 less per worker compared with the OECD average, and $2000 less per 
worker than firms in the U.S.1! Low investment levels translate directly into lower productivity and, ultimately, 
a lower standard of living in Canada. 


European firms derive a higher proportion of total sales from recent innovations. Sales from new or 
improved products accounted for 35 percent of all sales by Canadian firms with Canada-first or world-first 
innovations, compared with 54 percent in Germany. !2 


Many possible explanations have been proposed to account for these commercialization deficits. These include 
Canada’s industrial structure, its high degree of foreign ownership, its high proportion of small and medium- 
sized businesses, and the importance of its resource base in its economy. Other explanations have focused on 
the macroeconomic environment, most notably the general framework policies put in place by governments to 
facilitate commerce. Some emphasize the impact of Canada’s position as a small, open economy on incentives 
to innovate. 


Organisation for Economic Co-operation and Development, OECD Science, Technology and Industry Scoreboard 2005 (Paris: Organisation 
for Economic Co-operation and Development, October 2005). High+technology industries include aerospace technology; pharmaceuticals; 
office, accounting and computing machinery; radio, television and communications equipment; and medical, precision and optical instruments. 


See Roger L. Martin, Realizing Canada’s Prosperity Potential (Toronto: Institute for Competitiveness and Prosperity, January 2005). 


. Organisation for Economic Co-operation and Development, Compendium of Patent Statistics 2004 (Paris: Organisation for Economic 


Co-operation and Development, 2004). Triadic patent families are defined as a set of patents held at the European, U.S. and Japanese 
patent offices to protect the same invention. According to the OECD, this indicator provides an improved picture of innovative activity at 
an international level. 


. Danielle Goldfarb and William Robson, “Canadian Workers Need the Tools to Do the Job and Keep Pace in the Global Investment Race,” 


C.D. Howe Institute e-brief (May 5, 2005). 


. Pierre Mohnen and Pierre Therrien, “How Innovative are Canadian Firms Compared to Some European Firms? A Comparative Look at 


Innovation Surveys,” MERIT-Infonomics Research Memorandum series, 2001-033 (July 2001). 
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The panel chose to look at commercialization from the perspective of business organizations where commercial- 
ization activities actually take place. From this perspective, the panel noted three key aspects in which Canadian 
businesses tend to differ from firms in countries that have better commercialization outcomes: 


© the availability within firms of highly skilled and talented individuals who can take ideas and convert them 
to market-ready products and services; 


¢ the extent to which Canadian firms carry out research, thereby building within the company an ability to 
both produce ideas and adopt or adapt the ideas of others to the needs of the firm; and 


° key challenges facing companies in the Canadian market for risk capital, including inexperience within smaller 
firms in the skills needed to make the case for investment, and a series of important structural differences 
between Canada and the U.S. in the sources of risk capital and the way it is invested. 


Research by organizations such as the OECD, a leader in comparative studies on innovation across major indus- 
trialized countries, indicates that addressing challenges in these three areas will help boost Canada’s 
commercialization outcomes. These factors are discussed in more depth in Appendix G — Supporting Evidence. 


Even with these factors, Canada is well positioned for future success. Canada’s past economic performance provides 
it with a strong base for future progress, and many of the elements are in place to improve the private sector’s 
commercialization performance. With the addition of the proposals found in this report, the panel believes that 
Canada’s commercialization future will be bright. 


Source List for Literature Review 
Daniel Brassard, Science and Technology: The New Federal Policy (Ottawa: Science and Technology Division, 
Library of Parliament, 1996). 


The Conference Board of Canada, Annual Innovation Report 1999: Building the Future (Ottawa: The Conference 
Board of Canada, 1999). 


Philip C. Enros and Michael R. Farley, University Offices for Technology Transfer: Toward the Service University 
(Ottawa: Science Council of Canada, 1986). 


Human Resources Development Canada, Knowledge Matters: Skills and Learning for Canadians (Ottawa: Human 
Resources Development Canada, 2002). 


The Impact Group, “Commercialization Activities of the Federal Government: Program Synopsis” (Toronto: 
July 2005). 


Industry Canada, Achieving Excellence: Investing in People, Knowledge and Opportunity (Ottawa: Industry 
Canada, February 2002). 


Industry Canada, Agenda: Jobs and Growth — Building a More Innovative Economy (Ottawa: Industry Canada, 
November 1994). 


Industry Canada, Canadians Speak on Innovation and Learning (Ottawa: Industry Canada, 2002). 
Industry Canada, National Summit on Innovation and Learning: Summary (Ottawa: Industry Canada, 2002). 


Industry Canada, Science and Technology for the New Century: A Federal Strategy (Ottawa: Minister of Supply 
and Services Canada, March 1996). 


Richard Lipsey, “New Growth Theories and Economic Policy for the Knowledge Economy,” Transition to the 
Knowledge Society: Policies and Strategies for Individual Participation and Learning, Kjell Rubenson and Hans G. 
Schuetze, eds. (Vancouver: University of British Columbia Press, 2000). 


National Advisory Board on Science and Technology, Healthy, Wealthy and Wise: A Framework for an Integrated 
Federal Science and Technology Strategy (Ottawa: National Advisory Board on Science and Technology, April 1995). 
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Office of the Auditor General of Canada, 1994 Report of the Auditor General of Canada (Ottawa: Office of the 
Auditor General of Canada, 1994), chapter 9. 


Prime Minister’s Advisory Council on Science and Technology, Public Investments in University Research: Reaping 
the Benefits. Report of the Expert Panel on the Commercialization of University Research, Prime Minister's 
Advisory Council on Science and Technology (Ottawa: Industry Canada, May 1999). 


Prime Minister’s Advisory Council on Science and Technology, Stepping Up: Skills and Opportunities in the 
Knowledge Economy. Report of the Expert Panel on Skills, Prime Minister’s Advisory Council on Science and 
Technology (Ottawa: Industry Canada, October 1999). 


The Prosperity Secretariat, The Prosperity Action Plan: A Progress Report (Ottawa: The Prosperity Secretariat, 1993). 


Paul Romer, “Endogenous Technological Change,” Journal of Political Economy, 98, 5, Part 2 (1990), 
pp. $71-S102. 


Royal Commission on the Economic Union and Development Prospects for Canada (Macdonald Commission), 
Report of the Royal Commission on the Economic Union and Development Prospects for Canada (Ottawa: Minister of 
Supply and Services, 1985). 


Senate Special Committee on Science Policy, A Science Policy for Canada: Report of the Senate Special Committee 
on Science Policy (Ottawa: Senate Special Committee on Science Policy, 1970). 


Robert Solow, “A Contribution to the Theory of Economic Growth,” The Quarterly Journal of Economics 70, 1 
(February 1956), pp. 64-94. 


Val Traversy, “Commercial Innovation: A Policy Stocktaking.” Report prepared for the Prime Minister’s 
Advisory Council on Science and Technology (Ottawa: Industry Canada, June 2003). 
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Si? May cicn 


The recommendations in this report are based on one key premise: continuing government commitment to publicly 
funded research carried out with little or no expectation of commercial application. 


Panel members know that good research does not necessarily translate directly into economic growth. Our view 
is that: 


¢ Publicly funded research across all disciplines is essential and must be funded at internationally competitive 
levels, along with the institutions and infrastructure that provide the capacity to conduct this research. 


¢ These investments must be viewed as building capacity in Canada to train people and deepen understanding, 
not as engines of growth in and of themselves. 


Some believe that government funding aimed at improving Canada’s commercialization performance should 
come at the expense of support for publicly funded research. This is both wrong and destructive to Canada’s 
commercialization goals. 


We underline this point because, as noted earlier, successful commercialization outcomes depend on the larger 
process of innovation in a country. Canada cannot build a more robust commercialization environment without 
a strong research community committed to excellence in the pursuit and use of knowledge. 


How are publicly funded research and commercialization linked? As in all other parts of the commercialization 
equation, it comes down to people. The men and women undertaking leading-edge research in universities and 
public research organizations are the nuclei of the communities of creation and clusters of innovation. By focusing 
on excellence and generating advanced and exciting insights, these researchers attract students and colleagues 
of the highest calibre. 


Therefore, while publicly funded researchers may never be involved directly in commercialization, their students and 
colleagues can draw on their work when developing new products, services and processes. Innovative businesses 
will locate and be created in these communities because of the excellence of the people within these communities 
and the excellence of their ideas — all of which have their roots in publicly funded research. 


Moreover, no one can predict which lines of research effort will generate major, dramatic advances. Valuable 
research that expands and transforms our understanding — and that may later pave the way for new products, 
services and processes — is generated in all disciplines, not just the sciences, technology and engineering. 


A commitment to global leadership in research and the use of knowledge has to be sustained over the long term. 
Without this, Canada will not have the base needed to develop and attract talent and to spark research ideas 
with commercial potential. In turn, these two elements provide a powerful attraction for entrepreneurs, know- 
ledgeable investors and risk capital. 
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Introduction 


Commercialization activities are firmly anchored in the world of business. That is why the panel chose to examine 
Canada’s commercialization challenges from the perspective of the firm. There are many different views on why 
Canadian firms tend to lag behind their competitors in other countries in commercialization, and these views 
can be backed up by empirical evidence to varying degrees. 


Our deliberations have been supported by the considerable amount of research that has been conducted on 
innovation and commercialization, both within Canada and internationally. Appendix M comprises a selected 
bibliography of some of the most important research. We have also benefited from the valuable insights gained 
from stakeholder submissions and by a series of informal executive round tables that we conducted. Information 
on all the published information used is available on request by contacting Industry Canada. 


Based on a review of the material, and our best judgment, we chose to focus on three key areas in which the 
evidence shows that Canadian businesses tend to differ markedly from firms in countries that have better com- 
mercialization outcomes: 


* Talent — the availability of highly skilled and talented individuals within firms; 
¢ Research — the extent to which Canadian firms carry out research; and 
¢ Capital — the key financing challenges that innovative companies face. 


Extensive research by organizations such as the Organisation for Economic Co-operation and Development 
(OECD) supports our position that action in these three areas is crucial to improving Canada’s commercialization 
performance. The relevance of these three themes has also been confirmed through input received from the 
executive round tables and stakeholder submissions. 


An important issue is the extent to which Canada addresses the supply or demand side of the commercialization 
equation. We believe that Canada has made significant progress on the supply side, although continued efforts 
to renew and expand supply-side measures are required. There is clear evidence, however, that Canada lags 
behind other countries in terms of the demand for commercialization (or the pull from the market). For this reason, 
we argue that focused efforts on the demand side are necessary. In our judgment, these can be achieved by 
reducing barriers and perceived risks that firms face in the three key areas outlined above. Actions that bridge 
or link supply considerations to increasing demand at the firm level are likely to be particularly effective in pro- 
moting the development of a business culture that values innovation and supports better commercialization 
outcomes. 


People and Excellence: 
The Heart of Successful Commercialization 


17 


Improving the Business Climate 


As noted in Section | of Volume | of our report, a healthy business environment is an important precondition for 
successful commercialization. Supportive macroeconomic conditions and general framework policies that promote 
innovation and reward success are important elements of a sound commercialization system. Much has been 
written, both inside and outside government, on how these conditions can be improved to encourage firms’ com- 
mercialization efforts. For example: 


¢ Ina series of insightful articles, the C.D. Howe Institute has made a compelling case for lower corporate tax rates. 


¢ The Government of Canada’s External Advisory Committee on Smart Regulation has provided advice on 
how the regulatory system can be reformed to better protect the health and safety of Canadians and the 
environment while supporting an innovative and dynamic economy. 


¢ The OECD Growth Project has provided empirical support that demonstrates the importance of solid macro- 
economic fundamentals for economic growth. | 


We believe that it is critical that Canada maintain efforts to improve the country’s underlying business environ- 
ment, and we have identified such efforts as important issues for further analysis by the proposed 
Commercialization Partnership Board. Given our tight deadline for reporting, and the extensive body of existing 
and ongoing work, we saw little benefit in commenting in detail in these areas. 


Talent: 


A Key Determinant of Productivity, Growth, Innovation and 
Commercialization 


The OECD considers talent to be one of the key drivers of the development and use of new technologies in an 
economy. 


The role of human capital as a central pillar of the development process is not new. There is a 
well-established relationship between human capital, understood as the skills and competencies 
embodied in workers, and labour productivity — and it is not surprising that improvements in one 
should lead to increases in the other. Consequently, as empirical studies have found, human capital 
is a significant determinant of economic growth.2 


There is, however, renewed interest in the productivity-enhancing role of human capital. One rea- 
son is its complementarity with new technology: for [information and communications technologies] 
to be developed and used effectively, and network externalities of new technology to materialise, 
the right skills and competencies must be in place. One of the factors behind the good growth 
record of some countries has been the availability of a large pool of qualified personnel. And 
skilled labour shortages are rightly considered as a constraint to the growth process. 


— Organisation for Economic Co-operation and Development, 
The New Economy: Beyond the Hype — The OECD Growth Project 
(Paris: Organisation for Economic Co-operation and Development, 2001), p. 55. 


1. See, for example, Peter J. Nicholson, “The Growth Story: Canada’s Long-Run Economic Performance and Prospects,” International 
Productivity Monitor 7, 3 (Fall 2003): pp. 3-23. 


2. For example, Andrea Bassanini and Stefano Scarpetta found that one additional year of schooling would, on average, lead to about a 
6-percent increase in GDP in the long run. See Does Human Capital Matter for Growth in OECD Countries? Evidence from Pooled Mean-Group 
Estimates, cone Economics Department Working Paper No. 282 (Paris: Organisation for Economic Co-operation and Development, 
January 2001). 
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Supply Considerations 


Post-Secondary Attainment 


OECD data shows that, among all G7 countries, Canada has the highest proportion of post-secondary gradu- 
ates in the workforce. However, Canada does not rank as highly in terms of more advanced degrees. In 
particular, Canada lags behind the U.S. in terms of the share of university graduates in the total workforce. 
While 22 percent of the Canadian labour force has a university education, the comparable figure in the U.S. is 
28 percent (see Figure 2). This gap is particularly high at the PhD level. In 2001, Canada had 429 persons with 
PhDs per 100 000 people, compared with 755 in the U.S. 


Percentage 


50 


Figure 2 


Distribution 

of Labour Force 
by Level of 
Education, 
2003 


al Post-Secondary 


Australia Canada Finland France Germany Japan Sweden U.K. U.S. OECD 
Average 


Source: Organisation for Economic Co-operation and Development, Education at a Glance 2005. 


Post-Secondary Enrolment 


Statistics Canada data indicates that full-time enrolment at Canadian universities rose 28 percent from 1997-98 
to 2003-04.3 Although some of this overall increase can be attributed to the impact of the Ontario double 
cohort that was due to the elimination of Grade 13 Ontario Academic Credit courses, the proportion of young 
adults entering university has nonetheless increased over time. Among the largest proportional gains in enrol- 
ment from 1997-98 to 2003-04 were a 37-percent increase for business, management and public 
administration (which has led growth since 1999), and a 37-percent increase for architecture, engineering and 
related technologies. Enrolment in mathematics and computer and information sciences was up 27 percent com- 
pared with 1997-98, even after recording a modest 3.2-percent year-over-year decline in 2003-04. 


3. See the October 11, 2005, issue of Statistics Canada’s The Daily (www.statcan.ca/english/dai-quo). 
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Enrolment at the PhD level has increased by 18.5 percent since 1997-98, and includes strong gains in engineering 
and physical and life sciences. There was a 28-percent increase in enrolment for master’s students over the same 
period. 


About 70 000 foreign students were registered in Canadian universities in 2003-04, accounting for 7 percent 
of total enrolment. This share is up from 4 percent 10 years ago. 


Post-Secondary Graduation 


Reflecting the data on rising enrolment, the number of university graduates in Canada has increased immensely 
in recent years. A record number of undergraduate and master’s degrees were awarded in 2003. 
Undergraduate degrees were up 9.7 percent compared with 1996 levels, while the number of master’s degrees 
increased by 34.6 percent.4 


The number of earned doctorates, up 3.5 percent from 2002 to 2003, was nonetheless slightly below the number 
awarded in 1996. Comparisons of PhD graduation rates among OECD countries are cause for concern, with 
Canada ranking sixth in the G7 in terms of new PhDs awarded per capita in 2000. This suggests that the 
Canada-U.S. gap in the supply of PhDs is not closing. 


In terms of graduation rates by field, the business, management and administration field accounted for 21 percent 
of all university degrees, certificates and diplomas in 2003. Looking at growth trends from 1996 to 2003, the total 
number of degrees awarded in all fields increased in Canada by slightly more than 13 percent. Major increases 
were recorded in business, management and public administration (up 41 percent); mathematics, computer and 
information sciences (up 50 percent); and architecture, engineering and related technologies (up 30 percent). 


Funding for Post-Secondary Education 


As shown in the Research section of this appendix, which outlines key evidence relating to Canadian research 
activities, Canada’s funding for post-secondary research is internationally competitive. However, there is serious 
concern that the total funding available to Canadian universities lags behind that of major competing countries. 
The Association of Universities and Colleges of Canada (AUCC) estimates that U.S. universities and four-year 
colleges have 50 percent more government funding per student for teaching and research than do Canadian 
universities.5 The AUCC attributes this funding gap to higher U.S. government funding, but also to higher tuition 
fees paid by American students. 


4. Ibid. 


5. Association of Universities and Colleges of Canada, Momentum: The 2005 Report on University Research and Knowledge Transfer (Ottawa: 
Association of Universities and Colleges of Canada, 2005). 
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Demand Considerations 
Employment of Highly Qualified Personnel 


Canadian firms’ demand for highly skilled workers is low compared with that of other countries, reflecting a 
weaker commitment to research and (more generally) innovation. This statement is supported by a broad set of 
indicators. For example, Canadian firms across most industries employ a higher percentage of community-college- 
educated workers than their counterparts in the U.S., but employ a lower percentage of university-educated 
workers (see Figure 3). A similar story emerges for advanced degrees — Canadian companies employ fewer 
PhDs than U.S. firms across nearly all sectors of the economy.é 
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6. The one exception is architecture and engineering, in which Canadian firms employ slightly more PhDs per worker than U.S. firms. 
This comparison is taken from Organisation for Economic Co-operation and Development, Education at a Glance 2002 (Paris: 
Organisation for Economic Co-operation and Development, October 2002). 
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OECD data shows that U.S. and Japanese companies employ significantly more researchers per thousand employ- 
ees than do Canadian firms (see Figure 4). 
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Source: Organisation for Economic Co-operation and Development. Main Science and 
Technology Indicators database, March 2006. 


Finally, Canadian managers are much less likely to have a university education than U.S. managers, and are about 
half as likely to have a business degree (see Figure 5). U.S. financial professionals are twice as likely to have a 
university degree than their Canadian counterparts (18 percent versus 8 percent). 
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Returns to Higher Education 


There is little evidence to suggest that supply constraints account for the relatively low use of highly qualified workers 
in Canada’s private sector. When measured by wage rates relative to the average worker, returns on higher educa- 
tion are lower in Canada than in many of its key competitors. OECD data indicates that Canada ranks fifth among 
the six G7 countries for which data is available in terms of the relative return on university and advanced degrees.” 


Compared with Americans, Canadians who have a university degree earn a much smaller wage premium relative 
to their colleagues who have only a high school diploma. Statistics Canada estimates this wage premium to be 
about 20 percent lower for men and 25 percent lower for women in Canada than in the U.S.8 Its analysis concluded 
that the wage patterns for highly educated workers do not support the notion of a widespread imbalance between 
the demand and supply of highly skilled workers in Canada. 


The unemployment rate for university graduates in Canada is among the highest in the G7 (see Figure 6). Indeed, 
Canada’s unemployment rate for males is the highest in the G7. Unemployment rates for Canadian university graduates 
are about twice the rate of those in the U.S. 
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2003, Table A12.2. 


7. Organisation for Economic Co-operation and Development, Education at a Glance 2005 (Paris: Organisation for Economic Co-operation 
and Development, September 2005). Data for Japan is not available. 


8. René Morissette et al., Relative Wage Patterns among the Highly Educated in a Knowledge-based Economy (Ottawa: Statistics Canada, 
September 2004). 
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Conclusion 


Weaker demand for researchers and highly skilled workers in Canada is consistent with evidence from the 
World Economic Forum’s Executive Opinion Survey, which indicates that business strategies in Canada do not 
focus on innovation or support the intensive use of highly qualified personnel. This points to a need to increase 
the demand for — and encourage the placement of — highly qualified personnel in Canadian firms, helping to 
increase their capacity to develop and bring innovative products and services to market. From the supply side 
of the equation, it is evident that greater uptake within the private sector in engaging in research and employing 
more highly qualified personnel will require faster growth in the supply of skilled graduates. 


We were asked to advise on how to bring about these necessary changes. First, it is clear that addressing defi- 
ciencies in Canada’s general business framework policies will increase the returns to highly qualified personnel 
and, thus, boost demand. Key issues to consider in this regard are outlined in Section IV of Volume | of our 
report. 


In our judgment, and consistent with what we heard during the executive round tables and from stakeholder sub- 
missions, another important key to understanding the weak business demand for highly qualified personnel in 
Canada is the perception that introducing these relatively high-cost resources into a firm involves a high risk of 
yielding low returns, especially in the first few years. Accordingly, we are of the view that reducing this short-term 
risk is critical to increasing the hiring of commercialization-enhancing highly qualified personnel by Canadian 
business. We have identified the following strategies to achieve this: 


¢ Reduce the risk, by allowing firms to “test the waters” and discover the value that highly qualified workers 
can bring, without the firms making as large an up-front financial commitment as would otherwise be the 
case. 

¢ Reduce the cost by partially funding those years of employment when recent graduates are developing a 
general commercial awareness and making the transition from an academic environment to the business sector. 

¢ Improve the business readiness of highly skilled workers so that they can contribute to a firm’s bottom line 
as quickly as possible. 

¢ Expand the range of skills and experience of highly qualified personnel who are in the labour market. 


These strategies are embodied in our recommendations on talent. 
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Research: 


A Key Determinant of Productivity, Growth, Innovation and 
Commercialization 


Innovation and technology diffusion are important to economic growth.... But their role has 
changed in recent years. Increased competition and globalisation has spurred a greater market 
orientation of funding, resulting in strong growth of business R&D, and scientific research now 
has a direct impact on innovation in key areas such as biotechnology and [information and com- 
munications technologies].... But despite globalisation, growing competition and the diffusion of 
[information and communications technologies], the degree of innovation differs considerably 
across countries. 


In addition, while expenditure on innovation has risen in several OECD countries over the past 
decade, only few have experienced higher growth in MFP [multi-factor productivity]....? OECD 
work shows that R&D is an important driver of MFP.... Foreign R&D is particularly important for 
most OECD countries (the United States being an exception), since the bulk of innovation and 
technological change in small countries is based on R&D that is performed abroad. But domestic 
R&D, i.e. business, government and university research, is also an important driver of MFP 
growth. It is also key in tapping into foreign knowledge; countries that invest in their own R&D 
benefit most from foreign R&D. The important role of R&D in MFP growth and the rise in R&D 
spending suggests that there may be unexploited potential for improved growth performance in 
many OECD countries. 


— Organisation for Economic Co-operation and Development, 
The New Economy: Beyond the Hype — The OECD Growth Project 
(Paris: Organisation for Economic Co-operation and Development, 2001), p. 41. 


9. MEP provides a measure of the overall efficiency of production and can be estimated by dividing the value of output by the sum of 
the value of all inputs used in production (in particular, labour and capital). 
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Total Expenditures on Research and Development 


Studies by the OECD confirm that R&D spending has a strong impact on productivity growth, which, in turn, con- 
tributes to higher living standards. 10 


Canada invests significantly less in R&D than the U.S. and many other OECD countries. Overall, Canada ranks 
fifth in the G7 on gross domestic expenditure on R&D (GERD) relative to GDP (see Figure 7). At 1.9 percent in 
2003, Canada’s GERD-to-GDP ratio is also below the OECD average of 2.2 percent, and falls well behind those 
of smaller countries such as Sweden (4.0 percent) and Finland (3.5 percent). 
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Source: Organisation for Economic Co-operation and Development, OECD Science, Technology and 
Industry Scoreboard 2005. 


10. Dominique Guellec and Bruno van Pottelsberghe de la Potterie, R&D and Productivity Growth: Panel Data Analysis of 16 OECD Countries, 
Directorate for Science, Technology and Industry Working Paper 2001/3 (Paris: Organisation for Economic Co-operation and 
Development, June 2001). 
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Research and Development in the Higher Education Sector 


The Government of Canada has significantly increased investment in research since 1997, largely by increasing 
funding for the federal research granting agencies and by establishing several key programs, such as the 
Canada Foundation for Innovation and the Canada Research Chairs. While G7 countries increased their R&D 
spending by an average of 30 percent over the past decade, Canada saw its spending increase by 70 percent. 


Most of this increase in R&D has been directed to the higher education sector. In fact, at 0.7 percent of GDP, 
Canada leads all G7 countries in terms of this indicator. The OECD average is 0.4 percent of GDP, which is sim- 
ilar to that recorded in most G7 countries other than Canada.1! 


Although generating economic benefits is not the primary objective for most publicly funded R&D, such R&D 
can have large, indirect impacts on growth. The OECD notes that U.S. funding for the National Institutes of 
Health has been an important driver of that country’s booming biotechnology sector, and that defence R&D 
funding has contributed to many important innovations in information and communications technologies. !2 


Research and Development in the Business Sector 


On average, Canadian businesses spend much less on R&D than do their competitors in other major countries. 
In Canada, business enterprise expenditure on R&D (BERD) represented 1.0 percent of GDP in 2003, significantly 
below the 1.8 percent recorded in the U.S. and the OECD average of 1.5 percent (see Figure 8). This low R&D 
intensity implies that Canada’s private sector accounts for only 55 percent of all R&D spending in Canada, compared 
with the average of 68 percent for OECD countries. 
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Source: Organisation for Economic Co-operation and Development, OECD Science, Technology 
and Industry Scoreboard 2005. 


11. Organisation for Economic Co-operation and Development, Main Science and Technology Indicators: 2005/2 edition (Paris: Organisation 
for Economic Co-operation and Development, 2005). 


12. Organisation for Economic Co-operation and Development, The New Economy: Beyond the Hype — The OECD Growth Project (Paris: 
Organisation for Economic Co-operation and Development, 2001), pp. 41-48. 
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There are no completely satisfactory explanations for Canada’s weak performance in business R&D. Three quarters 
of the gap in Canada’s R&D intensity relative to the U.S. is attributable to lower R&D intensities across industries. 
Much of this difference is due to lower R&D spending in the wholesale trade, retail trade and motor vehicle 
industries. Although research intensities in such high-technology sectors as computer and telecommunications 
equipment and pharmaceuticals compare favourably with those in the U.S., these industries account for a smaller 
share of the Canadian economy (see Table 1). 


Table 1 


Research Intensity in Canada and the United States 


Research Intensity GDP Share 
Canada U.S. Ratio (Canada:U.S.) Canada U.S. 


- Office and computer 
2 —rtié‘éir 25.80% 2.08 0.06% 0.22% 


Radio, TV and oe 
- communications equipment — 27.87% 20.54% 1.36 0.55% 0.82% 
| Pharmaceuticals 27.51% 20.92% 1.32 0.33% 0.68% 
_ Other transportation 


equipment 14.48% 24.25% 0.60 0.70% 0.68% 
- Electrical machinery — 3.63% 10.86% 0.33 0.37% 0.29%, 
~ Mechanical and electrical 
not elsewhere classified | 2.09% 5.50% 0.38 1.31% 1.02% 
~ Refined petroleum, plastics : 
and chemicals _ = 1.63% 5.33% 0.31 2.27% 1.83% 
Basic metals — oo 1.28% 0.93% 1.38 0.95% 0.41% 
Textiles = ce 1.06% 0.64% 1.66 0.27% 0.26% 
Fabricated metal products 1.03% 1.59% 0.65 1.31% 1.11% 
Furniture [| 0.76% 1.58% 0.48 NA 066% 
Motor vehicles 0.75% 15.30% 0.05 2.10% 1.02% 
Food and beverages 0.55% 0.98% 0.56 2.11% 1.41% 
_ Woodand paper > 0.39% 1.44% 0.27 4.02% 2.43% 
- Other mining products 0.29% 1.49% 0.19 0.48% 0.44% 
Total manufacturing _ 3.65% 8.27% 0.44 18.32% 14.42% 


Research Intensity GDP Share 
Canada U.S. Ratio (Canada:U.S.) Canada U.S. 
Community, social and 

- personal services : 0.00% 0.00% 19.59% 23.04% 
Hotels and restaurants 0.00% 0.00% 2.39% 2.62% 
_ Transport and storage 0.05% 0.15% 4.21% 2.93% 
Financial intermediation 0.30% 0.21% 7.33% 7.73% 
Post and telecommunications 0.35% 0.49% 276% 339% 
Wholesale and retail 0.69% 1.25% 11.20% . 12.82% 


Real estate, rentin ae 
and business activities = 1.11% 1.12% 18.08% 24.28% 


- Total services | 0.48% 0.82% 65.57% 76.81% 


Source: Adapted from Aled ab lorwerth, “Canada’s Low Business R&D Intensity: The Role of Industry Composition.” 
Working Paper 2005-03. Ottawa: Department of Finance Canada, 2005. Underlying data is from the Organisation for 
Economic Co-operation and Development (OECD) R&D Expenditure by Industry Database and the OECD STAN 
Database for Industrial Analysis. 
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The significant degree of foreign ownership and the higher proportion of small firms in the Canadian economy have 
both been identified as factors that could explain part of the Canada-U.S. R&D gap. On balance, economists 
have found little evidence to support such assertions. The impact of government policies on R&D activity is also 
unclear. Government directly funds 2.6 percent of Canadian BERD — a much smaller percentage than in the U.S. 
(10 percent) and the OECD as a whole (7.2 percent) (see Figure 9). However, in terms of indirect support, 
Canadian R&D tax credits are widely regarded as among the most generous in the world. 


Percentage of BERD Financed by Government, 2003 or Latest Year 
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Relative Generosity of Tax Treatment (1-B-index), 2004 


Notes: The size of the bubble indicates the ratio BERD/GDP. B-Index: before-tax income needed to 
break even on $1 of R&D outlay; BERD: business expenditures on research and development; 
GDP: gross domestic product. 


Source: Adapted from Organisation for Economic Co-operation and Development, Tax Incentives for 
Research and Development: Trends and Issues (Paris, Organisation for Economic Co-operation and 


Development, 2004), p. 11. 
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Most OECD governments encourage R&D and innovation in the private sector, with support typically taking the 
form of grants, subsidies, loans or tax credits. There are, however, key differences in the types and scale of such 
support. Direct support, such as grants, is more selective and can potentially be channelled to areas that have 
high potential returns in a way that tax credits cannot. Empirical research suggests that direct support can lead 
to additional private funding. The evidence also shows that the level of funding is important — low levels boost 
overall business funding only marginally, whereas high levels crowd out private R&D. Direct support is also 
shown to be more effective in leveraging additional private sector R&D if government policies in this area are 
stable over time. Supporting business R&D can be expensive, and governments should continually monitor the 
costs of such support against the potential benefits. 13 


Public-private partnerships can be effective in sharing the risks and costs of risky R&D projects. However, com- 
petitive procedures are important when deciding on projects, and the use of consortia may help governments 
avoid supporting only one firm as the winner. !4 


Other Indicators 


Patents are considered to be an important indicator of the output of research activity. In terms of patenting activity, 
no matter what the measure, Canada is well below the approximate 10:1 ratio to the U.S. that would be expected 
given the relative size of the two economies and populations. This result holds whether one examines patents 
awarded on a per-capita, per-worker or per-unit of R&D basis. For example, a 2004 study by the OECD showed 
that there are 17 triadic patent families per million population in Canada, compared with 70 in Germany and 
53 in the U.S.15 


According to the World Economic Forum, Canadian businesses rank 27th in the world in terms of their propensity 
to compete based on unique products and processes (see Figure 10). In the most recent Global Competitiveness 
Report, the World Economic Forum suggests that the underlying cause of Canada’s lacklustre research performance 
may be that Canadian firms do not seek competitive advantage through innovation, but, rather, through other 
strategies, such as cost minimization. 


The reasons for this are unclear. Roger L. Martin, Dean of the Joseph L. Rotman School of Management, has 
suggested that Canadian businesses do not face high levels of pressure from capable rivals and sophisticated 
customers, and are not benefiting from local, specialized support. Factors that affect the competitive intensity 
within Canada could include the small size of the domestic market, foreign direct investment restrictions in key 
sectors, internal trade barriers and burdensome regulations. Other possible reasons for Canada’s poor record 
in this area include a reliance on our resource wealth to generate a high standard of living, and the impacts of 
higher corporate tax rates and other parts of Canada’s general business frameworks on firms’ incentive to innovate. !6 


13. Dominique Guellec and Bruno van Pottelsberghe, The Impact of Public R&D Expenditure on Business R&D, Directorate for Science, 
Technology and Industry Working Paper 2000/4 (Paris: Organisation for Economic Co-operation and Development, June 2000). 


14. Organisation for Economic Co-operation and Development, The New Economy: Beyond the Hype — The OECD Growth Project (Paris: 
Organisation for Economic Co-operation and Development, 2001), pp. 41-48. 


15. Organisation for Economic Co-operation and Development, Compendium of Patent Statistics 2004 (Paris: Organisation for Economic 
Co-operation and Development, 2004). Triadic patent families are defined as a set of patents held at the European, U.S. and 
Japanese patent offices to protect the same invention. According to the OECD, this indicator provides an improved picture of the 
innovative activity at an international level. 


16. For a thorough examination of many of the factors cited in this paragraph, see Roger L. Martin, Realizing Canada’s Prosperity Potential 
(Toronto: Institute for Competitiveness and Prosperity, January 2005). 
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Source: World Economic Forum, The Global Competitiveness Report 2005-2006, 2005. 


Conclusion 


The preceding analysis clearly points to the need for the private sector to pursue R&D activities more aggressively. 
Although not every dollar spent by firms on research will lead to new marketable products and processes, com- 
mercialization outcomes will improve significantly with a greater emphasis on research. 


The panel believes that measures designed to encourage businesses to take that crucial first step of becoming 
R&D performers in the first place will improve Canada’s commercialization performance. For firms that already 
perform R&D, incentives to expand their research base will expand the scope and scale of projects, and improve 
the likelihood of successful commercialization. 


Canadian companies under-invest in R&D for a variety of reasons. They may simply believe that the economic 
return to this activity is lower in Canada than elsewhere. Alternatively, companies may systematically underestimate 
the potential returns on risky research ventures, or find that they cannot sustain funding over the entire life of a 
project. The latter applies in particular to SMEs. 


As was argued in the section on talent, we expect that improving Canada’s general business frameworks will 
boost the incentives (and thus the demand) for firms to invest in R&D. However, based on examples from other 
countries, we believe that there is a clear role for government in sharing the costs of risky R&D activities with 
the private sector.!7 We have identified three key strategies to achieve this: 


* Canada should look to the example of programs in the European Union, the U.S. and elsewhere, where 
governments partner with the private sector to share the risks of undertaking long-term research programs 
in areas that have strong commercial potential. The evidence suggests that additional support for industrial 
research levers additional private investment from firms. 


Since firms face significant difficulty in acquiring capital from private sources before they are able to demon- 
strate the commercial value of their ideas, Canada should increase its support for existing government 
programs that underwrite proof-of-concept or proof-of-principle activities. This will help companies bridge 
this critical financing gap. 


Given the unique challenges that smaller companies face, Canada should emulate the demonstrated success 
of the U.S. Small Business Innovation Research program in boosting SME research activity and commercial 
success. Indeed, this success has already convinced many other countries (the U.K., for example) to introduce 
similar programs. 


17. As noted previously, although Canadian firms benefit from a generous tax credit for business R&D expenditures, Canadian governments 


provide less direct financing for private sector research activities than do governments in many other countries. 
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Capital: 


A Key Determinant of Productivity, Growth, Innovation and 
Successful Commercialization 


[O]ne important impediment to entry for new innovative firms is the lack of financing. Start-ups 
obviously have no track record and, especially in the [information and communications tech- 
nologies] sector, often very little collateral, which makes it difficult for them to obtain bank loans 
or other forms of debt financing. Personal savings and other informal sources (e.g. borrowing 
from friends and family) may help to raise some initial funds. But for the recent wave of innovative 
start-ups, the main source of funding has tended to be equity finance, whether venture capital 
or from so-called business angels. These private investors do more than just supply funds, they 
help start-ups to develop as businesses, providing advice and even management. They become 
crisis managers when times turn bad and contribute to firms’ survival. 


Innovative start-ups may not flourish in countries without a broad venture capital culture. And 
not all OECD countries have developed venture capital activity to the same extent. The United 
States invests more in this way as a percentage of GDP or per company than any other country, 
and informal private investment is believed to be greater than that again... 


Business angels are generally wealthy individuals with substantial business experience who 
invest directly in start-ups. They tend to focus more on early-stage financing than institutional 
investors and they provide more managerial and business advice through their greater personal 
involvement. Although data are scarce (partly because these individuals are hard to identify and 
are often reluctant to reveal exact information), total funding by business angels is estimated to 
be several times greater than all other forms of private equity finance. 


— Organisation for Economic Co-operation and Development, 
The New Economy: Beyond the Hype — The OECD Growth Project 
(Paris: Organisation for Economic Co-operation and Development, 2001), pp. 74-76. 


Overview 


Firms that need and seek risk capital financing are often high-growth, knowledge-based firms that have an idea, 
concept or product that requires an incubation period before generating revenues and profits. Although such 
firms play a strong role in promoting growth, productivity and innovation, they often face unique challenges in 
securing capital, as they lack sufficient tangible assets to secure bank loans or other types of formal financing. 
Risk capital — financing instruments that match the long-term, high-risk nature of these businesses — is therefore 
key to funding these innovative, high-growth firms. 


Companies at a very early stage of development are often almost entirely dependent on risk capital from owners’ 
personal resources and informal investors (e.g. family, friends, private individuals or angel investors). New start-ups 
require financing for later-stage product development and marketing, and require venture capital in progressively 
larger amounts to fund market entry and expansion. When markets have been established, firms in later stages 
often require growing amounts of equity investment — amounts normally available only from public capital markets 
through initial public offerings, or from leveraged buyouts or other forms of private equity. 
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Marketplace Gaps 


The existence of marketplace gaps, or systemic weakness that prevents an optimal supply of capital to start-up 
and early-stage firms, is difficult to determine. Many early-stage firms claim that there is a shortage of patient 
capital to finance development of their ideas, a problem thought to be particularly evident in regions outside of 
Canada’s major metropolitan areas. Providers of capital, on the other hand, respond that there is a shortage 
of investor-ready firms (e.g. that too many firms have weak management teams or poor business strategies, or 
lack general business know-how). 


The consensus among industry experts is that there are financing challenges in two main areas: 1) the seed and 
start-up phases of firms’ operations; and 2) the late or expansion phases. These challenges are not unique to 
Canada. They exist in all countries, including the U.S., which has the deepest and most developed capital markets 
in the world. Because of data limitations, weaknesses in the risk capital market for early-stage, informal investment 
must be assessed largely on the basis of anecdotal evidence only. With respect to later-stage financing gaps, 
comprehensive data on venture capital exists. 


Seed and Start-Up Phases 


As this type of investment is informal in nature, quality data is limited. A recent study prepared for Industry 
Canada uses data from Statistics Canada’s Survey on Financing of Small and Medium Enterprises to estimate the 
flow and stock of capital available for informal investment. The annual flow of informal investment was estimated to 
total $11.4 billion in 2001, with $3.5 billion of this coming from angel investors.18 


As different methodologies were used to compile data in Canada and the U.S., these Canadian estimates on 
informal investment cannot be compared directly with U.S. data. However, the Global Entrepreneurship Monitor 
ranks Canada ninth out of 18 countries in terms of the overall level of informal investment.1? Moreover, anecdotal 
evidence suggests that the U.S. angel market is more mature than Canada’s, and that U.S. angel investors have 
greater wealth to reinvest, due to past successes. The Global Entrepreneurship Monitor study suggests that the U.S. 
has 53 percent more informal investors per capita than Canada. Although the number of angel networks in 
Canada is not known, it is likely to be well below 20, whereas there are an estimated 200 angel networks in 
the U.S. 


Comprehensive data on early-stage venture capital investment is available, however, and shows that Canadian 
venture capital funds tend to invest more often in early-stage firms than do their U.S. counterparts (see Figure 11). 
This investment has been necessary in order to ensure that there is adequate deal flow for later-stage opportu- 
nities (and is, perhaps, a reflection of weak angel investment activity), but has tended to lower overall return on 
venture capital. Given these low returns, there is concern among industry observers that venture capital funds 
will vacate their early-stage investments. In this event, angel investors would find it difficult to provide adequate 
financing to firms that require early-stage capital. 


18. Equinox Management Consultants Ltd. compiled Estimating Informal Investment in Canada (Ottawa: Equinox Management Consultants Ltd., 
2005) for Industry Canada’s Small Business Policy Branch. Angel investors invest at arm’s length but provide a wide range of technical 
and managerial advice to the firm. Informal investments also include those from friends and family, and from arm’s-length investors who 
assume an active management role. See the November 2005 Small Business Quarterly (Vol. 7, No. 3) for more details 


(www.strategis.gc.ca/SMEquarterly). 


19. Nathaly Riverin et al., Global Entrepreneurship Monitor: Canadian National Report 2003 (Montréal: Global Entrepreneurship Monitor 
Canada, 2005). Led by HEC Montréal and the Sauder School of Business, University of British Columbia. 
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Sources: Venture Economics / National Venture Capital Association (U.S.) and Thomson Macdonald 
(Canada). Note that U.S. returns are net; Canadian returns are gross. 


Late or Expansion Phases 


On a per-capita basis, Canada compares well with the U.S. in terms of venture capital invested and new capital 
raised. Notwithstanding this, there are some key structural differences between the Canadian and U.S. venture 
capital markets (see Table 2):20 


¢ The average deal size is nearly four times greater in the U.S. than in Canada. As noted previously, returns 
on venture capital investments are much lower in Canada. Although based on a small sample size, the overall 
10-year rate of return (ending December 2004) for Canadian venture capital was 3.6 percent, compared 
with 26.0 percent in the U.S. 


¢ Private, independent funds dominate the U.S. market, accounting for an average of 80 percent of the capital 
under management. The comparable figure for Canada is only 25 percent. The Canadian market is domi- 
nated by labour-sponsored venture capital corporations. Some analysts have questioned the effectiveness 
of these corporations in providing quality risk capital to technology-based firms.2! 


¢ Institutional investors allocate a much smaller share of their capital to private equity than do their U.S. coun- 
terparts. Large pension funds account for only 18 percent of the venture capital raised in Canada since 1996 
but account for 46 percent of all venture capital raised in the U.S. over the same period.22 


In addition to these differences, venture capital funds in Canada are younger (at an average age of 5 years, 
compared with 11 in the U.S.), smaller (U.S. venture capital professionals manage roughly two and a half times 
more money than Canadian venture capital managers) and less specialized.23 These factors translate into less- 
experienced venture capital professionals, limiting their ability to assess opportunities and provide value-added 
support to firms. 


20. All Canadian venture capital data is from Thomson Macdonald (2005) unless otherwise indicated. U.S. data is from Venture Economics / 
National Venture Capital Association (2005). 


21. See, for example, Douglas J. Cumming and Jeffrey G. MacIntosh, Canadian Labour-Sponsored Venture Capital Corporations: Bane or Boon? 
(Toronto: Capital Markets Institute, University of Toronto, April 2003). 


22. Macdonald & Associates Limited, Finding the Key: Canadian Institutional Investors and Private Equity (Ottawa: Industry Canada, June 2004). 


23. Information on age of firms is from Goodman and Carr LLP, and McKinsey & Company, Private Equity Canada (Toronto: Goodman and 
Carr LLP, and McKinsey & Company, 2003). Information on specialization is from E. Wayne Clendenning & Associates, Assessment and 
Comparison of Key Issues Regarding the Operation of Venture Capital Markets in Canada and the U.S. and their Implications for Private Sector 
Participants and Government Policy (Ottawa: E. Wayne Clendenning & Associates, July 2002). 
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The smaller size of Canadian venture capital funds implies that the larger investments required by firms in their 
expansion phase are at risk. Moreover, large, late-stage venture capital financings of $20 million or more 
through syndications among Canadian venture capitalists are virtually non-existent. 


However, foreign venture capital financing has grown dramatically in recent years, rising from 3 percent of 
all venture capital financing in 1998 in Canada to 27 percent in 2005. The large majority of foreign investors that 
are investing in Canada do so in syndication with Canadian venture capital firms. A study conducted by 
PricewaterhouseCoopers concluded that the Canadian tax regime was viewed to be a significant deterrent to 
investing in Canada.24 Improving the tax treatment of U.S. venture capital entering into Canada will, therefore, 
promote greater syndication. 


Although Canada does need to address barriers to foreign sources of venture capital, it is also important to 
establish conditions for the continued growth and maturity of the venture capital industry in Canada. This industry 
can provide added value to firms’ development within Canada in a way that U.S. firms could only provide by 
moving them south of the border. 


The OECD notes that governments in Europe (and Canada) have participated in venture capital funds to 
increase the supply of capital available for investment. It argues that public intervention may be warranted to 
address clear market failures, and suggests that seed financing by government may leverage additional private 
sector risk capital. There is concern, however, that governments are not best placed to identify those firms in 
which investment should take place, and that these efforts may be ineffective if other important conditions, such 
as management advice and proper regulations toward businesses, are missing.25 


Table 2 


Comparison of Canadian and United States Venture Capital Markets, 2004 


APPROXIMATE 


CANADA U.S. DIFFERENCE 

Venture capital (VC) - $ Invested $27.3B x 
Early-stage $ invested $5.5B a bx 
Late-stage $ invested $21.8B oo 2dxs 
VC - Average deal size $11.4M oe Ax 
VC - Average early-stage deal size $6.1M 2 os 
VC - Average late-stage deal size $13.4M er a 
VC - Capital under management $339B 16x 
VC - Number of VC funds 1 949 — 11x) 
VC - Average firm size $304M a 2.6x 
VC - Average size of VC funds $119M 1 4x 
VC - Number of VC professionals 10 471 ox 
VC - $/professionals $32.5M | 2.4x 
Population 296.79M Ox 
Gross domestic product (GDP) $15 256B ce 12x 


Source: Thomson Macdonald, 2005 (Canada) and Venture Economics / National Venture Capital Association, 2005 (U.S.). 
Population and GDP information is from Global Insight and CANSIM. 


24. PricewaterhouseCoopers LLP, Foreign VC Investment In Canada: A Profile of Foreign Investors and Domestic Investees (Toronto: 
PricewaterhouseCoopers LLP, October 2003). 


25. Organisation for Economic Co-operation and Development, The New Economy: Beyond the Hype — The OECD Growth Project (Paris: 
Organisation for Economic Co-operation and Development, 2001), drawing on results from Benchmarking Enterprise Policy: First results from 
the Scoreboard, by the Commission of the European Communities (Brussels: European Commission, October 2000). 
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Conclusion 


There is considerable disagreement — among experts and stakeholders — about whether Canada faces a shortage 
of patient risk capital or a shortage of firms that can offer compelling opportunities to potential investors. We 
believe that both supply and demand considerations must be addressed. We also agree with the general con- 
sensus — based on quantitative and anecdotal evidence — that Canadian firms face financing challenges at the 
start-up and early stages, as well as the late or expansion phase. 


In our judgment, start-ups and other early-stage firms will benefit from an increased pool of angel investment. 
Although different options for this were considered — including a tax credit for angel investors — we concluded 
that co-funding arrangements hold the most promise for increasing the amount of capital available for investment 
in early-stage firms. 


We believe that efforts are also needed to increase the quality of demand from early-stage companies for investment 
capital. Quite apart from the capital provided by angel investors, early-stage firms benefit substantially from the 
business acumen and experience of angel investors. Access to this knowledge helps make firms more “investor- 
ready” and positions them for faster growth, as demonstrated by the results of a previous federal pilot program, 
the Canada Community Investment Plan.26 


Action to address the early-stage funding challenges outlined will help address marketplace weaknesses at the 
late or expansion phase. Venture capital data clearly shows that the Canadian venture capital market is very dif- 
ferent from that of the U.S., mainly due to differences in the scale and composition of capital providers. As noted 
previously, two key distinguishing features of the Canadian venture capital market are the dominant position of 
labour-sponsored venture capital corporations and the weak participation of institutional investors. We believe 
an in-depth review of Canada’s expansion-stage venture capital market is warranted to examine these important 
issues. 


Improved access to foreign sources of risk capital will not only provide Canadian firms with better access to larger 
pools of capital, but will allow them to benefit from the more experienced and specialized financial expertise 
available south of the border. We, therefore, agree with the Canadian Task Force on Early Stage Funding, 
which identified a number of cost-effective tax measures that would stimulate a greater flow of foreign risk capital 
to finance the expansion phase activities of high-growth, knowledge-based Canadian firms. 


26. Consult strategis.ic.gc.ca/epic/internet/inccip-picc.nsf/en/h_cw01102e.html for the full results from the Canada Community Investment Plan. 
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The panel was unable to assess all the research and position papers that have been prepared on issues that 
relate to commercialization in Canada, or to assess all papers in ways that led to agreement on specific and 
actionable recommendations. However, we agreed there is a need to tackle key business framework policies to 
increase the incentive for Canadian businesses to commercialize. 


Section IV in Volume | of this report sets out our views on the need to analyze key business frameworks in 
greater detail, including improvements to the regulatory system, modernization of intellectual property laws, 
improvements to the tax regime, and increases in the competitive intensity within the Canadian marketplace. In 
our discussions, we also identified other issues that merit attention. Following is a list, with brief outlines of issues 
that were raised. Some items are more extensive in their reach than others, but we believe that the 
Commercialization Partnership Board (CPB) should develop a work plan to assess recommendations and action 
items in these areas. While panel members agreed on the importance of these issues, we also recognized that 
stakeholders have identified other areas that should also be addressed in the longer term. 


Thinking Globally 


We strongly believe that Canadians need to think globally in their research activities and business operations. 
Initiatives such as the Canada-lIsrael Industrial Research & Development Foundation are instructive. The 
Foundation promotes and markets the benefits of joint research and development (R&D) collaboration between 
Canadian and Israeli firms, matches companies in one country with research partners in the other, and con- 
tributes to binational industrial R&D initiatives. New international science and technology (S&T) cooperation 
agreements with emerging markets build on this model, expanding government support for joint R&D collab- 
orations among Canadian innovators and their partners in China, India and Brazil. The CPB should undertake 
a review of the effectiveness of these activities — and other potential measures — with a view to enhancing efforts 
to stimulate more international research collaboration and promote the acquisition and dissemination of global 


S&T by Canadian firms. 


The CPB could also examine how to better integrate support for global market development into domestic pro- 
gramming. For example, funding under the proposed Commercialization Superfund and Canadian SME 
Partnerships Initiative may be accompanied by efforts to accelerate the global marketing of new, commercial- 
ready technology. Funding for greater development of international partnering, global marketing support, and 
building and/or accessing international distribution networks should also be considered. 
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Strengthening the Impact of Technology Clusters 


Clusters play an important role in commercialization. Firms that are part of clusters gain from knowledge 
spillover and shared access to the local knowledge base and other resources. Companies benefit from close 
connection to key suppliers and customers, and from easier access to specialized inputs, including components, 
machinery and business services. Perhaps most importantly, clusters can act as a magnet for skilled workers, 
which combine with the location of specialized training and educational institutions to provide a steady supply 
of highly qualified labour to firms.! 


We do not believe that governments can artificially create clusters. Moreover, clusters do not exist simply 
because a chamber of commerce says they do. Rather, their existence is confirmed when they receive broad, 
external recognition; when capital and talent find their way to them; and when research activity takes place 
within them. Governments can, however, nurture the further development of existing clusters. For example, at 
early stages, strategic investments in public research and fourth-pillar institutions can strengthen clusters by 
developing specialized R&D capabilities and helping create pools of highly qualified workers.2 At clusters’ more 
mature stages, governments can help by improving the ability of public institutions to network and exchange 
information with the private sector.3 We believe that the CPB, given its private sector focus, is the appropriate 
body to recommend how governments can best support and strengthen successful clusters. 


Review of Existing Federal Programs That Support 
Commercialization 


Although it was well beyond what we had the time or capacity to do, we believe it would be timely for the CPB 
to oversee a review of the 100 or more federal programs that support Canadian commercialization activities 
either directly or indirectly. This review should enable the creation of a more coherent, coordinated approach 
to federal support for commercialization, and would dovetail nicely with the federal government's other efforts 
to improve its program and service delivery through integration and client-centred restructuring. For example, 
Canada Business serves as a single point of access for federal and provincial/territorial government services, 
programs and regulatory requirements. The network is operated through collaborative arrangements with 
provincial and territorial governments, and, in some cases, not-for-profit organizations. 


In undertaking this fundamental review, the Government of Canada can look to the example of the U.K. The 
U.K. Department of Trade and Industry recently completed a review of its business support products, with a view 
to reducing duplication, ensuring value, and being fiscally responsible and efficient. In 2002, more than 
100 programs were replaced with a suite of nine business-support products grouped under four broad themes: 
succeeding through innovation, achieving best practices in business, raising financing, and regional investment. 


The change was accompanied by a transformation of service delivery to small and medium-sized businesses 
through Business Link, a network of locally based one-stop shops for business support, advice and information. 


1. Meric S. Gertler and David A. Wolfe, Spaces of Knowledge Flows: Clusters in a Global Context (Toronto: Program on Globalization and 
Regional Innovation Systems, Centre for International Studies, University of Toronto, March 2005). 


2. Fourth-pillar organizations are usually independent, non-profit entities funded jointly by government and the private sector to provide a catalytic 
role for the other three pillars: business, government and postsecondary education institutions. For example, Precarn Incorporated was created 
and is funded, by partners from these three pillars to support the development of intelligent systems technologies. 


y 


3. David A. Wolfe and Matthew Lucas, Global Networks and Local Linkages: The Paradox of Cluster Development in an Open Economy (Montréal 
and Kingston: McGill-Queen’s University Press, 2005). 
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Improving University-Industry Technology Transfer 
Interactions 


A number of initiatives aim to improve the linkages between public research facilities and industry. For example, 
the Intellectual Property Mobilization Program, managed jointly by the Natural Sciences and Engineering 
Research Council of Canada, the Social Sciences and Humanities Research Council of Canada and the 
Canadian Institutes of Health Research, seeks to benefit Canada by accelerating the transfer of knowledge and 
technology within universities, hospitals and colleges. Canadian universities have committed to tripling their 
1999 levels of income from the commercialization of intellectual property by 2010 and have made significant 
progress to date. Finally, the 2004 federal budget allocated $50 million over five years to develop pilot programs 
to improve the commercialization of intellectual property from universities and research hospitals. The CPB may 
find it useful to address this and identify how best to maximize commercial outcomes from public research. 


Venture Philanthropy 


Panel members discussed the possibility of creating a Canadian venture philanthropy fund to match significant pri- 
vate donations to research and other key supports for knowledge development with public funds. We recognize 
that appropriate criteria would have to exist in order to safeguard the public good and to reflect sound public 
policy goals for such a matching program. This may be an idea that the CPB will want to pursue further. 


Government Procurement and Commercialization 


Many commentators, including The Conference Board of Canada’s Leaders’ Roundtable on Commercialization, 
support the use of strategic procurement to boost demand for Canadian products and provide firms with an 
important first user or anchor client.4 The Prime Minister’s Advisory Council on Science and Technology also 
held a Discovery Roundtable in September 2005 on the use of government procurement to encourage innova- 
tion and the diffusion of technology by Canadian SMEs. 


We considered proposals that would give Canadian firms an advantage in federal government purchasing, such 
as those in use in the U.S. However, we decided against recommendations in that area. Our view is that 
Canadian firms need to succeed because they meet the demands of the international market, not because they 
get advantages and protection at home. Nonetheless, the CPB may want to consider further options in this area. 


Improving the Education System 


Although this is clearly beyond federal jurisdiction, it may be appropriate to identify gaps in student skills that 
provinces and territories may want to address. This would reflect a commitment at their level to fostering excellence 
in a culture of commerce, and would support their overall economic development objectives. Based on the work of 
Nobel Prize-winning economist James Heckman, the Honourable Margaret Norrie McCain and J. Fraser Mustard 
have emphasized that early investments in learning are the most effective, as learning begets further learning, and 
the young have a longer time period to benefit from the fruits of these investments.5 


4. The Conference Board of Canada (Brian Guthrie and Trefor Munn-Venn on behalf of the Leaders’ Roundtable on Commercialization), 
Six Quick Hits for Canadian Commercialization (Ottawa: The Conference Board of Canada, April 2005). 


5. The Honourable Margaret Norrie McCain and J. Fraser Mustard, The Early Years Study Three Years Later (Toronto: The Founders’ Network, 
Canadian Institute for Advanced Research, August 2002). 


39 People and Excellence: 
The Heart of Successful Commercialization 


-Commercialization Strategies Being 
n Other Countries’ 


Summary of Key Features of an International Model 


Given that Commercialization Is Based on Risk Taking, Policies Must Encourage Such Risk 
Taking and Must Respect Constructive Failure 


° Commercializing innovations — both science-based and other forms — is an inherently high-risk endeavour. 


¢ Commercialization projects, by their nature, will not all be successful. A sound accountability framework will not 
focus unduly on the failure of individual projects, but will take a balanced, overall view of success and failure. 


Successful Commercialization Should Allow the End Customer to Be a Driver of the 
Commercialization Process 


¢ Although public research will sometimes lead to new technologies being developed, it is more common for 
downstream buyers and receptors to provide feedback that guides industry-oriented research and development 
(R&D) practices. 


Education and Skills Development Are Critical Components of Commercialization 


¢ Ongoing and lifelong learning to develop and enable a skilled workforce are critical components of a 
nation’s commercialization capacity. 


¢ Education in entrepreneurship and managerial skills is also critical to commercialization. 


¢ The key barriers to successful commercialization are lack of skills and education, meaning that simply providing 
more money for SMEs is likely to lead to waste and limited returns. 


Intermediary Organizations Are Important 


¢ Suitable mechanisms must be developed to ensure that the outcomes of cooperative projects can be diffused. 
Such mechanisms should include the provision of technical staff to assist in implementing new technologies. 
This would be facilitated through the establishment of autonomous program leadership with sufficient respon- 
sibility to enable effective cooperation and overcome barriers to technology transfer. 


¢ In general, technology transfer and commercialization offices tend to operate parallel to other economic 
development organizations.2 This can mean a significant challenge, given that technology transfer is critical 
to technology development and is based on the sharing of knowledge and information. 


1. The information in this appendix is based primarily on a review prepared by David Watters, President, Global Advantage Consulting 
Group, Inc., and David Brook, Principal, DBk Consulting, on behalf of Industry Canada for the Minister of Industry’s Expert Panel on 
Commercialization and entitled “Commercialization — International Programs and Best Practices” (June 2005). 


2. Andrew Reamer, with Larry Icerman and Jan Youtie, Technology Transfer and Commercialization: Their Role in Economic Development 
(Washington: Economic Development Administration, U.S. Department of Commerce, August 2003), p. viii. 
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It Is Critical to Understand and Establish Appropriate Incentives for Researchers, Firms and 
Intermediaries 


¢ Lack of, or even negative, incentives for academics (for instance, slower professional advancement) to become 
involved in commercialization activities is a major barrier to innovation in some countries (e.g. Sweden, 
France). 


¢ At Stanford University, researchers receive one third of net royalties from licensing; University of California 
researchers receive about 35 percent. 


¢ The impacts of positive, appropriate incentives for commercialization on the rates of innovation and com- 
mercialization in a country can be striking (e.g. Denmark, Finland). 


Patent Reform and the Development of a Consistent System for Intellectual Property Management 
Are Critical Enablers of Technology Transfer and the Commercialization of Public Research 


¢ Many countries are recognizing the importance of developing a community patent (similar to the U.S. system 
of patents for research supported by federal funding under the Bayh-Dole Act). 


¢ Even the U.S., which is considered a world leader in intellectual property management, has expressed the 
urgent need to look at patent and intellectual property management reform. 


¢ Knowledge and management of intellectual property rights are increasingly important for new technology 
firms. 


The United States 


The U.S. has a vast array of programs and initiatives that relate to commercialization and innovation. It also 
benefits from a set of securities, banking and bankruptcy laws that encourage risk taking and allow for grace- 
ful failure. 


A recent study by Cohen, Nelson and Walsh showed that almost a third of industrial research projects in the 
U.S. make use of public research, more than a fifth make use of public instruments and techniques, and the 
impact of public research on industrial R&D is at least as great as that of R&D undertaken by rival firms in the 
same sector.3 The study also pointed out that, although public research is critical to the development of firms in 
a small number of fields (e.g. biotechnology and pharmaceutical development), it is also moderately to very 
important to the development of firms in a wide range of other traditional and non-traditional sectors. 


Another interesting finding is that, while public research sometimes leads to new technologies being developed, 
it is more common for feedback from downstream buyers and receptors to guide industry-oriented R&D. The 
authors found that in the U.S., despite programs such as Small Business Innovation Research, large firms are 
more likely and better able to use the results of public research than smaller firms. This is due to their larger 
R&D budgets and more highly developed research networks. Among smaller firms, it was noted that start-ups 
use public research much more than established SMEs do. 


Cohen et al. concluded that the contribution of public research to industrial R&D is considerable and pervasive. 
The authors also suggested that broad, informal networks of communication between public R&D and the pri- 
vate sector are at least as important to successful commercialization as formal, cooperative research 
undertakings. 


3. Wesley M. Cohen, Richard R. Nelson and John P. Walsh, “Links and Impacts: The Influence of Public Research on Industrial R&D,” 
Management Science 48, 1 (January 2002): pp. 21-22. 
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Basic Data on Commercialization in the United States 
° The private sector accounts for 70 percent of total R&D in the U.S. 


Industry supports 6-8 percent of total academic research in the U.S. 


The U.S. federal government accounts for US$32 billion of the applied R&D that could be considered good 
candidates for technology transfer.4 


In 2000, public research institutions in the U.S. produced 4200 inventions, 2100 patent applications and 
1400 new patents. 


The National Institutes of Health has the most successful technology transfer program in the U.S. 
(US$52 million generated from 1700 licences in 2000). This program was instrumental in helping to create 
the U.S. biotechnology industry. 


Universities and colleges collected about US$830 million in royalties and other payments in 2001, mostly from 
a few blockbuster licences.5 Of 23 000 active licences in 2001, only 131 generated more than USS$1 million 
each in revenue. 


In general, venture capital firms have moved from risky to less risky investments (US$94 billion was invested 
in technology companies in 2000, compared with US$19 billion in 2002). 


¢ U.S. laws for securities, banking and bankruptcy allow for graceful failure and provide a strong incentive 
for entrepreneurs to take risks. 


Policy Bodies 


President’s Council of Advisors on Science and Technology 


Originally established in 1990, this Council enables the President to receive advice from the private sector and 
the academic community on technology, scientific research priorities, and math and science education. Its current 
areas of detailed examination are nanotechnology (including its commercialization), advanced energy technologies 
and personalized medicine. 


Membership 


The Council consists of 23 distinguished persons appointed by the President, drawing from industry, industry 
associations, the education sector, research institutions and non-governmental organizations. The Director of the 
Office of Science and Technology Policy co-chairs the Council with one of the 23 appointees. 


The Council’s secretariat is the Office of Science and Technology Policy (Executive Office of the President), 
which provides administrative services to the Council. 


Council on Competitiveness 


The Council on Competitiveness has a broad action agenda of advising on policies that drive economic growth 
and raise the standard of living. Its findings also address commercialization issues. 


Membership is composed exclusively of chief executive officers, university presidents and labour leaders. 
Council members work directly with the President’s Council of Economic Advisors to raise the visibility of 
innovation issues. 


4. Magnus Karlsson, Commercialization of Research Results in the United States: An Overview of Federal and Academic Technology Transfer ¥ 
(Stockholm: Swedish Institute for Growth Policy Studies [ITPS], 2004), p. 7. 


5. Ibid., p. 8. 
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Specific Commercialization Policies, Initiatives and Programs 


The Bayh-Dole Act (1980) 


The Bayh-Dole Act was designed to promote technology transfer by granting the intellectual property rights for 
research undertaken with federal funding to the institutions performing federal research. It is widely acknow- 
ledged to be a cornerstone of U.S. commercialization activities, leading to the establishment of some 2200 firms 
and adding USS$30 billion to US$40 billion annually to the U.S. economy.é 


The universities most successful at commercialization have been Stanford University, the Massachusetts Institute 
of Technology, Columbia University and the University of California. A major challenge is that an estimated less 
than one half of new technologies are disclosed by researchers in the U.S. Further, the best faculty are also the 
least likely to pursue commercialization.7 


Stevenson-Wydler Technology Innovation Act (1980) 


This Act established Offices of Research and Technology Applications at federal labs and authorized the 
National Science Foundation to help in the creation of centres for industrial technology at universities and other 
institutions. The Act also created the Office of Productivity, Technology and Innovation within the Department of 
Commerce, which was subsequently transformed into the Office of Technology Policy when Congress estab- 
lished the Technology Administration in 1988. 


Technology Transfer Offices 


All federal labs have technology transfer offices. The lack of skilled personnel is a huge barrier to the success of 
these offices as the nature and complexity of deals increase and their staff need to master increasing numbers of 


skills. 
Small Business Innovation Research 
Budget: US$2 billion of funding in 2004. 
When created: Created under the Small Business Innovation Development Act in 1982. 
Mandate/Objectives: 
¢ Stimulate technological innovation. 
¢ Use the small business sector to meet federal R&D needs. 
¢ Foster and encourage participation in technological innovation by minorities and disadvantaged persons. 


¢ Increase the private sector commercialization of innovations derived from federal R&D. 


Main programs: 


¢ The program has three phases: 
- |: US$100 000 (feasibility); 


- Il: US$750 000 (prototype); and 


- Ill: private funding (market development). 


62, Ibid..p410: 
7. Ibid., p. 10. 
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Small Business Technology Transfer Program 
Budget: US$209 million of funding in 2004. 
When created: In 1992 as a congressional pilot project. 
Mandate/Objectives: 
° Fund cooperative R&D projects that involve small business and a research institution (i.e. a university, a federally 
funded R&D centre or a non-profit research institution). 
¢ Create an effective vehicle for moving ideas from national research institutions to the market. 
¢ Focus on benefiting private sector and military organizations. 


Main programs: 


¢ The program has three phases: 
- |: US$100 000 up to 12 months (feasibility); 


- Il: US$750 000 up to two years (prototype); and 


- Ill: private sector and/or military funding. 


Small Business Administration 

Budget: Requested US$593 million in 2006.8 

When created: In 1953 under the Small Business Act.9 
Mandate/Objectives: 


¢ Improve the economic environment for small businesses. 
¢ Increase small business success by bridging competitive opportunity gaps facing entrepreneurs. 
¢ Restore homes and businesses affected by disaster. 


¢ Ensure that all Small Business Administration programs operate at maximum efficiency and effectiveness by 
providing them with high-quality executive leadership and support services. 


Main programs: 


¢ The Office of Entrepreneurial Development is focused on training and counselling services, with a variety of 
programs focused on entrepreneurial and small business development. 


¢ In its loan programs, Small Business Administration acts primarily as a guarantor of loans made by private 
and other institutions. 


¢ The administration also offers contracting assistance programs. 


8. U.S. Small Business Administration, Congressional Submission Fiscal Year 2006 — Budget Request and Performance Plan 
(www.sba.gov/cfo/2006 Budget Request_and Performance _Plan.pdf), p. 5. 

9. U.S. Small Business Administration, Overview & History of the SBA (www.sba.gov/aboutsba/history.html). Program information is taken 
from www.sba.gov/aboutsba/sbaprograms.html. 
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Small Business Investment Companies Program!0 


Budget: Delivered US$2.3 billion in funding in 2002, which provided venture capital to 2853 companies and 
represented 11 percent of all venture capital funding in the U.S. in 2002. 


When created: 1958. 
Mandate/Objectives: 


¢ Fill the gap between the availability of venture capital and the needs of small businesses in start-up and 
growth situations. 


¢ Offer small businesses equity capital, long-term loans and expert management assistance. 


¢ Allow venture capitalists to supplement their own private investment capital with funds borrowed at 
favourable rates through the federal government. 


Main programs: 


¢ Just-in-time funding allows funds to be drawn down against outstanding commitments on a daily basis to 
meet investment/cash needs. The program had a 2004 leverage ceiling of US$116 million. 


Cooperative Research and Development Agreements 


These agreements between private sector and federal laboratories are an important vehicle for supporting com- 
mercialization of public research. Through these standard agreement templates, the performing companies 
retain the title to the inventions created through the funded research. 


Business Incubators 


In 2001, there were 950 active incubators assisting 35 000 startups and earning more than US$7 billion annually 
in the U.S.11 


Industry-University Cooperative Research Centers and Engineering Research Centers 


The 50 Industry-University Cooperative Research Centers and 20 Engineering Research Centers are adminis- 
tered by the National Science Foundation. The majority of funding for these come from partnering firms to 
support partnered approaches to new and emerging research areas. 


Advanced Technology Program 

Budget: US$153 million in funding in 2002. 

When created: In 1990 by the Department of Commerce. 
Mandate/Objective: 


¢ A public-private partnership program that funds high-risk research to develop enabling technologies that 
have potential for commercial return. 


10. See www.sba.gov/inv for more information on this program. 


11. Magnus Karlsson, Commercialization of Research Results in the United States, p. 8. 
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Procurement Programs 


Examples of procurement programs include Project BioShield, in which the U.S. administration will invest 
USS6 billion in procurement money to develop and make available modern drugs and vaccines against chemical 
and biological weapons. !2 


Battelle Memorial Institute!3 
Budget: USS3 billion annually for R&D. 
When created: 1929. 
Mandate/Objectives: 
° Provide solutions and develop innovative products for commercial customers by leveraging technology into 


competitive advantages. 


* Provide government agencies with cost-effective science and technology (S&T) for national security, homeland 
defence, health and life sciences, energy and the environment, and transportation and space. 


Main programs: 


° Contract R&D provides S&T solutions to government and industrial customers. 
¢ Laboratory operations currently manage four laboratories for the Department of Energy. 


° Battelle Ventures, L.P. provides seed and early-stage equity capital for companies based on technologies 
that Battelle owns, manages or influences. 


° The Institute also returns financial and volunteer resources to educational initiatives in operating communities, 
with a focus on science and math education. 


Australia 


A recent report by Allen Consulting Group included the following key findings on the commercialization of public 
sector research in Australia: !4 


¢ Australia has improved the turnover by companies from publicly funded research from A$300 million in 
1983 to AS$1.5 billion in 2002. 


Australia is closing its commercialization gap with the rest of the world. 


A couple of hundred Australian SMEs have emerged from publicly funded research, including a limited number 
of stars and solid performers. 


¢ These stars tend to be based on cutting-edge technology, while the solid performers can be based on incre- 
mental research and a supportive commercialization environment. 


¢ Investments in the R&D system have not yet fully paid off for Australia. 

* Policy-makers need to take a longer-term and consistent approach to commercialization. 

¢ It is important to have a balance between support for research and support for commercialization. 
° Outcome measurement and monitoring is quite difficult at present. 


Australia has an innovation framework titled Backing Australia’s Ability — Building Our Future through Science 
and Innovation. This framework aims to build a world-leading innovation and commercialization system. The 
strategy was funded at AS$3 billion in 2001, and this funding was extended in 2004-2005 by AS$5.3 billion over 
seven years. As part of the strategy, Australia introduced a number of programs, including a graduate program 
in entrepreneurship and the Australian Institute for Commercialisation. 


12. Ibid., p. 12. 
13. Battelle Memorial Institute, Change: Battelle Annual Report 2003 (www.battelle.org/annualreports/ar2003/default.htm). 


14. The Allen Consulting Group on behalf of the Australian Institute for Commercialisation, The Economic Impact of the Commercialisation of Publicly 
Funded R&D in Australia (Eight Mile Plains: Australian Institute for Commercialisation, September 4, 2003): p. 3. 
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Policy Bodies 


Prime Minister’s Science, Engineering and Innovation Council 


Formed in December 1997, this Council is the Australian government's principal source of independent advice 
on issues of science, engineering, innovation and relevant aspects of education and training. 


To underpin its advisory role, the Council examines Australia’s science and engineering capabilities and the 
effectiveness of their organization and use. The Council’s non-ministerial members constitute its standing committee 
and oversee and contribute to studies and research aimed at improving understanding of major science, engin- 
eering and innovation issues. 


Membership 


Ministerial membership of the Council is made up of 10 ministers of the Crown, chaired by the Prime Minister. 
The Deputy Chairs are the Deputy Prime Minister and Minister of Trade. The ex officio membership is made up 
of 14 members, largely drawn from academic, business, professional association (engineer) and science organ- 
izations. Members appointed in their personal capacities include six industry and academic leaders. 


The Council’s standing committee meets four times per year, with most work undertaken through working groups 
of members and co-opted outsiders. 


The Council’s secretariat is part of the Department of Education, Science and Training. 
Specific Initiatives 

Australian Institute for Commercialisation 

Budget: A$11.2 million over five years. 

When created: 2002. 

Mandate/Objectives: 


¢ Coordinate commercialization activities on a national scale. 
¢ Respond to areas of market failure. 


Main programs: 


¢ The Australian Institute for Commercialisation (AIC) has three main programs: 


- AIC Connect has eight program areas to coordinate and leverage existing commercialization expertise. 


- AIC Know-How is made up of six initiatives to improve the level of knowledge and skills development in 
the management of the commercialization process. 


- AIC Assess has two initiatives to measure the outcomes of R&D. 


Building on Information Technology Strengths (BITS) Incubator Program 
Budget: A$78 million over four years. 

When created: Initial funding in 1999-2000 (pilot ended in 2004). 
Mandate/Objectives: 


¢ Establish 10 business incubators focused on information and communications technologies in cities across 
Australia. 
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Main programs: 


¢ BITS Incubators help start-up businesses commercialize R&D and reach a stage in the development of their 
business where they can attract investment to support further growth. BITS Incubators assist in the development 
of business plans and marketing strategies and provide startup and seed funding. In return for these services 
and investment capital, BITS Incubators take equity in the firms that they assist. 


¢ In 2004, a further AS$36 million was provided under the ICT Incubators Program to support the better- 
performing incubators previously funded under the program for an additional four years. 


Commercial Ready Program!5 


Budget: The Commercial Ready Program provides A$200 million a year to SMEs, in grants from A$50 000 to 
AS5 million. 


When created: In 2004, to operate until 2011. 
Mandate/Objectives: 


¢ Encourage the growth and successful innovation of Australian companies by increasing the level of research 
and development, proof-of-concept and early-stage commercialization by Australian businesses. 


Assess eligible applications against the following five criteria: 


- management capability of the applicant; 
- commercial potential of the project; 


technical strength of the project, and technical capability and resources available to the applicant; 


extent to which the project is likely to provide national benefits; and 


need for funding. 


Pre-Seed Fund!6 


Budget: The Australian government provided A$72.7 million of capital to four Pre-Seed Funds. Private sector 
investors will bring the total budget up to A$100 million. 


When created: Reformatted in 2003 to broaden the ability of cooperative research centres to be eligible for the 
program. 


Mandate/Objectives: 
¢ Establish early-stage venture capital funds to invest in projects or companies spinning out from universities 
or government agencies. 


¢ Encourage the private sector to take a more active role in funding and managing the commercialization of 
research. 


Main programs: 
* The four venture capital funds invest in projects or companies spinning out from universities or government 


agencies. The funds are managed by venture capitalists experienced in research commercialization and the 
development of sustainable businesses. The maximum investment in any project or company is A$1 million. 


15. See www.printnet.com.au/pages/business_solutions/government_services_sub_pages/commercial_ready_ program.html. 


16. For details, see “Pre-Seed Fund” under “Ausindustry Products” at www.ausindustry.gov.au. 
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Japan 
Policy Bodies 


Council for Science and Technology Policy 


Founded in January 2001, this Council advises the Prime Minister and Cabinet on overarching matters relating 
to S&T. The Council formulates basic S&T policies, allocates human and budget resources, and evaluates large-scale 
R&D proposals from the ministries that are of national significance or are expected to cost over US$280 million. 


The Council meets monthly with the Prime Minister and has weekly policy-steering meetings. 
Membership 


The Council is made up of 14 members, of which government cannot account for more than half. The Prime 
Minister is the Chair. Other government members include the Chief Cabinet Secretary, the Minister of State for 
Science and Technology Policy, other relevant Cabinet members as designated by the Prime Minister, and heads 
of relevant government agencies (e.g. the President of the Science Council of Japan), as designated by the Prime 
Minister. 


Executive members must not account for less than half of the total membership and must be persons of superior 
knowledge and insight concerning S&T. 


Europe 


The following is a basic data set regarding technology transfer institutions in 15 European Union countries. !7 


Number of technology transfer institutes: 1219 
Embedded: 53 percent 
Wholly owned: 14 percent 
Independent: 33 percent 


Technology transfer institute activities include: 


* patenting; 

¢ licensing of intellectual property rights; 

* liaison for contract research; 

* support of spinoffs including business services; and 


¢ financing of spinoffs. 
Specific European Commercialization Programs and Initiatives 


European Business and Innovation Centres Network 
Budget: Information not available. 

When created: In 1984 by the European Commission. 
Mandate/Objectives: 


¢ Promote the growth of Business and Innovation Centres (BICs), both within and outside the European Union. 
¢ Set up new SMEs and/or new activities within existing SMEs based on new ideas that have growth potential. 


¢ Facilitate communication and partnership among BICs. 


17. European Commission, DG Enterprise, Technology Transfer Institutions in Europe: An Overview (Brussels: European Commission, DG Enterprise, 
January 2004), p. 21. 
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Main programs: 


¢ The mission of this organization is to promote the growth of BICs in order to support the creation and expan- 
sion of SMEs. To this end, the network provides a range of services, including technical assistance, risk 
analysis and business plan support. 


Sixth Framework Programme 

Budget: €17.5 billion (€1 = ~C$1.50) between 2003 and 2006. 

When created: Proposed by the European Commission and adopted by The Council of the European Union in 2002. 
Mandate/Objectives: 


¢ Create the European Research Area as a vision for the future of research in Europe. 
¢ Focus on progressive integration of European research activities. 


Canada can participate in the program’s projects, but must provide its own funding. 


EUREKA 
Budget: Funded nationally on an individual-project basis. 
When created: In 1985 as a European intergovernmental initiative. 
Mandate/Objectives: 
¢ Enhance European competitiveness through support to businesses, research centres and universities that 
carry out pan-European projects to develop innovative products, processes and services. 
¢ Offer project partners rapid access to a wealth of knowledge, skills and expertise across Europe. 
¢ Facilitate access to national public and private funding schemes. 
Main programs: 
¢ EUREKA clusters are long-term, strategically significant industrial initiatives that bring together large com- 
panies, SMEs, research institutes and universities, sharing both the risks and benefits of innovation. The 


clusters focus on developing and commercially exploiting new technologies in information technology, medicine, 
robotics, energy and communications. 


EUREKA umbrellas are thematic networks within the EUREKA framework that focus on specific technology 
areas or business sectors. The main goal of an umbrella is to facilitate the generation of EUREKA projects 
in its own target area. EUREKA umbrellas focus on the information technology, medicine, robotics, environ- 
mental, transportation and laser sectors. 
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Finland 


Finland is now considered to be one of the real success stories in terms of its national innovation and commer- 
cialization initiatives. However, it is useful to examine what the drivers were for the development of Finland’s 
current S&T ecosystem: 18 


¢ selecting the right technologies and appropriate levels of funding, and avoiding the dispersal of promotion 
efforts; 


developing suitable mechanisms to ensure that the outcomes of cooperative projects can be diffused, including 
providing technical staff to give assistance in the implementation of new technologies (this is facilitated 
through the establishment of autonomous program leadership with sufficient responsibility to allow effective 
cooperation and overcome barriers to technology transfer); 


encouraging cooperation between industry and research enterprises in order to address the increasing risk 
of applied research arising from increases in the levels of investment necessary to foster innovative research 
and shorter product life cycles; 


establishing clear authorities in technology transfer for both academic or research and industrial or enterprise 
organizations; 


addressing the low absorption rate of technology in enterprises by looking at and addressing key challenges, 
such as a lack of skilled workers, organizational bottlenecks, etc.; and 


acknowledging that communications technologies can play a predominant role in the rate of technology diffusion. 


The key message from P. Okko and A. Gunaskekaran’s article “An Analysis of Technology Transfer and 
Diffusion as a Part of Growth Strategy” was that technology transfer is not a passive activity, but one that 
requires active communication and an active adopter. 


Policy Bodies 


Science and Technology Policy Council of Finland 


This Council directs S&T policy, makes such policies nationally compatible, and prepares relevant plans and proposals. 
In addition to an executive committee, the Council has a science policy subcommittee and a technology policy 
subcommittee. These are chaired by the Minister of Education and Science and by the Minister of Trade and 
Industry, respectively. 


Membership 


Membership includes seven ministers, chaired by the Prime Minister. The Deputy Chairs are the Minister of 
Education and Science and the Minister of Trade and Industry. There are also 10 members appointed by gov- 
ernment and largely drawn from among business, trade union and academic leaders. In addition, the Council 
includes five permanent experts who are senior officials of government. 


The Council’s secretariat consists of two full-time chief planning officers drawn from government for three-year terms. 


18. Paavo Okko and A. Gunaskekaran, “An Analysis of Technology Transfer and Diffusion as a Part of Growth Strategy,” International Journal of 
Technology Management 12, 4 (1996): pp. 477-487. 
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Specific Initiatives 
VTT Technological Research Centre of Finland!9 


Budget: External income in 2004 was €151.1 million, including €67.2 million from the private sector, €52.7 million 
from the domestic public sector and €31.3 million from foreign investors. 


When created: Over 60 years ago (in the 1940s). 
Mandate/Objectives: 


¢ Act as a contract research organization providing a wide range of technology and applied research services 
for its clients, private companies, institutions and the public sector. 
Main programs: 


¢ The Centre conducts research in six main areas: electronics, information technology, industrial systems, 
processes, biotechnology, and building and transport. 


Tekes20 

Budget: €400 million, funding 2000 projects annually. 
When created: 1983. 

Mandate/Objectives: 


¢ Promote the competitiveness of Finnish industry and the Finnish service sector by technological means. 
Activities aim to diversify production, increase production and exports, and create a foundation for employment 
and societal well-being. 


Main programs: 
¢ Tekes targets new technology-based firms and SMEs, as well as new business and international coopera- 
tion. Selection is based on an alignment of global trends and Tekes objectives. There are a number of 


technology transfer institutions located in Finnish technology parks; these are jointly owned by universities, 
regional development organizations and the national fund for R&D. 


19. See www.vitfi. 
20. See www.tekes.fi/eng. 
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France 


Until 1999, only public sector research enterprises had their own technology transfer offices. After 1999, uni- 
versities started to establish their own technology transfer offices. In 1992, the National Centre for Scientific 
Research created a subsidiary program, France Scientific Innovation and Transfer, to address issues of commer- 
cialization and technology transfer. There are also a number of regional technology transfer institutions focused 
on French SMEs. 


Specific Initiatives 
OSEO anvar2! 

Budget: €289 million annually. 
When created: 1981. 
Mandate/Objectives: 


¢ Promote and finance innovation in French industry, particularly among SMEs. 
* Facilitate the emergence of new products and processes in all fields of activity. 
Main programs: 
¢ Personalized assistance offers engineering and assistance services to new SMEs and start-ups. 


¢ Financial instruments include repayable contributions and equity capital to spread the risk. 


¢ Customized funding is aimed at encouraging growth through innovation by providing help in getting funding 
through venture capitalists, angel investors and other funding bodies. 


Germany 


In many ways, Germany is an exception to the general rule that European nations have not embraced commer- 
cialization initiatives until very recently. Moreover, Germany recently introduced a change in legislation so that 
intellectual property rights are now owned by the institution that develops them, not the individual researcher. 
This innovation has had far-reaching consequences for commercialization in Germany. Similar changes in patent 
laws have occurred recently in Denmark, Finland and Norway. 


Specific Initiatives 


Garching Innovation GmbH 


Founded in 1970, this organization is a subsidiary of the Max Planck Society and is responsible for the commercial 
exploitation of Max Planck patents. Garching has the largest portfolio of start-ups in Germany. 


Ascension GmbH 


Another subsidiary, this organization belongs to the four Helmholtz institutions responsible for the management 
of intellectual property relating to biotechnology. 


21. See www.oseo.fr/oseo/filiales_metiers/oseo_anvar (in French only). 
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Fraunhofer-Gesellschaft22 
Budget: €1.1 billion. 
When created: 1955. 
Mandate/Objectives: 
¢ Undertake applied and strategic R&D of direct benefit to the private and public sectors, and society as a whole. 
Main programs: 


° Fraunhofer-Gesellschaft maintains roughly 80 research units, including 58 Fraunhofer Institutes, with a staff 
of 12 500 (predominantly made up of scientists and engineers). Roughly two thirds of the Fraunhofer- 
Gesellschaft’s contract research revenue is derived from contracts with industry and from publicly financed 
research projects. The remaining one third is contributed by the German federal and lander (federal state) 
governments to pursue research that is more fundamental. Fraunhofer-Gesellschaft also has affiliated 
research centres and representative offices elsewhere in Europe, as well as in the U.S. and Asia. 


The Fraunhofer-Patentstelle fiir die Deutsche Forschung patent centre maintains services for three types of 
clients: companies, universities and technical colleges, and inventors. Its services include: 


- financially promoting inventions; 
- cooperating with research facilities and universities in the use of intellectual property rights; and 


- assessing and evaluating inventions, patents and technologies. 


The German government has also established 22 Patent Valorisation Agencies to commercialize research 
results on behalf of a number of universities, colleges and other public and private research facilities. 


lreland 
Policy Bodies 


Advisory Council for Science, Technology and Innovation23 


Established in May 2005 to succeed the Irish Council for Science, Technology and Innovation (ICSTI), the 
Council’s role is to: 


° act as the primary interface between stakeholders and policy-makers, contributing to the development and 
delivery of a coherent and effective national strategy; and 


¢ advise government on medium- and long-term policy for science, technology and innovation. 


In accordance with its annual work plan, and in response to any specific requests from the government, the Council 
provides its advice to government through an Inter-Departmental Committee on Science, Technology and 
Innovation. The Council’s work program is agreed upon in conjunction with the Inter-Departmental Committee 
in order to ensure the necessary coherence across the science, technology and innovation policy system. The 
Council may agree to establish mechanisms, such as task forces, to move elements of its work program forward. 


The Council is one element of the structures put in place upon the recommendation of a December 2002 ICSTI 
Commission report on the Overarching Framework for Science, Technology and Innovation. Other elements 
include a dedicated Cabinet Committee, supported by a high-level Interdepartmental Committee, and the 
appointment of the government's first Chief Science Advisor. 


22. See www.fraunhofer.de. 


23. See www.sciencecouncil.ie. 
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Membership 


There are 12 members of the Council, including an independent Chair. No less than four members can be from 
the academic sector, and no less than four can be from the business sector. There is also a representative from 
Forfds (Ireland’s national policy advisory board for enterprise, trade, science, technology and innovation), 
which operates under the auspices of the Department of Enterprise, Trade and Employment. 


The Chief Science Advisor has the right to attend all meetings of the Council, and representatives from the 
Department of Enterprise, Trade and Employment are normally invited as observers. Representatives from other 
relevant government departments may also be invited to attend as observers. 


The Council’s secretariat is provided by Forfds. 


Specific Initiatives 


Enterprise lreland24 


Mandate/Objectives: 


Help Irish companies to grow and sustain positions in global markets that are producing innovative, high- 
value products and services. 


Main programs: 


¢ Activities are focused in five main areas: 


- Achieving export sales. 


Investing in research and innovation. 


Competing through productivity. 


Starting up and scaling up. 


Driving regional enterprise. 


Enterprise Ireland supports R&D projects under its Research Technology and Innovation (RTI) program and 
provides tailored support for large-scale R&D funding requirements. To solve technical challenges faced by 
Irish industry, Enterprise Ireland also works with a number of industry sector groups to stimulate industry-led 
research programs. 


The Innovation Partnerships Initiative provides financial support to encourage companies to undertake 
research projects with Irish universities and institutes of technology. 


To help bring technology from the research setting to market, the Commercialisation Fund provides support 
for applied research at the proof-of-concept phase, technology development phase and business develop- 
ment phase. 


Enterprise Ireland can support participation of Irish organizations in the EU Framework Programme for R&D, 
as well as the EUREKA and the European Space Agency programs. 


Enterprise Ireland also maintains an overseas network of 33 international offices to provide a gateway to 
Ireland for international companies that are looking for world-class suppliers. 


The Irish Innovation Relay Centre25 (IRC), one of 71 IRC Centres throughout Europe, links Irish companies with 
European partners who are interested in exploiting technology opportunities. Technology transfer consultants 
review the technology needs of individual firms and provide access to a European database of technology 
solutions (offers and requests). Enterprise lreland’s IRC facilitates group missions to industrial clusters and 
major industrial fairs throughout Europe, and holds seminars and training in technology transfer. The IRC 
also provides support to Irish companies involved in research projects under the European Framework 
Programmes. 


24. See www.enterprise-ireland.com/AboutUs. 
25. See www.irc-ireland.ie/about.asp. 
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Campus Companies Venture Capital Fund 


This national fund makes funding available to staff and recent graduates of Irish universities to help them establish 
companies out of the knowledge they gained doing university research. The companies formed share the intel- 
lectual property on a 50-50 basis with their home universities. 


Shannon Development 


Shannon Development supports the establishment of new, and the development and expansion of existing, 
industrial and internationally traded service firms in Ireland’s Shannon Region, placing particular emphasis on 
the development of high-potential firms within the knowledge economy. Grants and loans in the range of £100 000 
to £1 million are provided, with Shannon Development often acting as a first or lead funder on a project. It 
claims to spend 5 percent of its time evaluating projects and making funding decisions and 95 percent working 
to make sure the companies they fund are successful. The organization measures success in profitable sales, 
export and employment, in that order. 


Fusion 


Fusion is InterTradelreland’s all-island technology transfer initiative that gives companies (mainly SMEs) access 
to the expertise and facilities in colleges and universities across the island of Ireland. This initiative develops and 
facilitates three-way partnerships and projects among companies, academic institutions and graduates to promote 
strategic advances in innovation and technical capability. 


The Netherlands 
Policy Bodies 


Advisory Council for Science and Technology Policy 


Originally established in 1990, the Council advises the Dutch government and Parliament on S&T policy, both 
in a national and international context, and provides information related to S&T, including advice on medium- 
and long-term policy. 


The Council may issue advice in response to requests by the Minister of Education, Culture and Science; the 
Minister of Economic Affairs; the Lower House of the Dutch Parliament; or on its own initiative. 


The Council operates independently of both ministries. 
Membership 


The Council is composed of a maximum of 12 members drawn from various sectors, including education/know- 
ledge institutions and industry. Members are appointed on the recommendation of the Minister of Education, 
Culture and Science, and the Minister of Economic Affairs, each of whom recommends half the Council. 
Members of the Council are appointed in a personal capacity and, therefore, do not represent any vested interests. 
They are appointed for a period of four years, which can be extended twice. 


The Council’s secretariat consists of a secretary / office director and about six scientific and eight support staff. 
The secretariat also supports an information centre and is independent of the operating ministries of government. 
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The Innovation Platform 


The core impetus for establishing the Innovation Platform in August 2003 was the view that the Netherlands was 
not using its economic and human potential as effectively as it could. The platform proposes measures to fully 
employ this potential and targets a wide range of policy issues. The platform discusses how to increase cooper- 
ation between knowledge institutions and companies, promote innovation in education and the public sector, 
create a more favourable climate for entrepreneurs and knowledge workers, and increase the Netherlands’ 
appeal to international talent. 


Five working groups are in place to address each of the following specific issues: dynamics of the Dutch innov- 
ation system, long-term choices, moving up in higher education, consultation groups, and innovation in public 
governance. A working group on international knowledge workers has already published its results. 


Membership 


The 18 members of the Innovation Platform are drawn from various sectors and include heads of 
education/knowledge institutions, industry chief executive officers and government ministers. The Prime Minister 
chairs the Platform. 


The Innovation Platform is supported by an implementation office, which is in charge of project management 
and provides general support. 


Sweden 


A recent study by Goldfarb and Henrekson highlighted the differences in effectiveness between the Swedish and 
U.S. approaches to technology transfer.26 Although Sweden’s relative spending on R&D has been the highest 
in the world for more than a decade, the performance of its academic start-ups has been weak. The authors of 
the study argue that this is because of a lack of incentives for academics to become involved in the commercial- 
ization process. In 2002, only 11 of 47 universities in Sweden had subsidiaries that managed patenting and the 
commercialization of intellectual property rights. 


Policy Bodies 


Swedish Government Research Advisory Board 


Established in 1962, this Board encourages closer cooperation among researchers, technologists, industrialists 
and the government. It has also helped to establish a constructive dialogue between researchers and political 
decision-makers on both scientific development and the shaping of research policy. 


Membership 


The Board has 14 members and is headed by the Minister of Education and Science. The Board’s members represent 
different parts of the research, academic and business communities. 


The researchers on the Board are active in a broad range of scientific disciplines and include representatives of 
both large and small knowledge-intensive businesses. The Board is not a decision-making body but nevertheless 
plays an important role as an advisory body to the Swedish government on research policy issues. 


26. Brent Goldfarb and Magnus Henrekson, Bottom-Up vs. Top-Down Policies towards the Commercialization of University Intellectual Property, SSE/EFI 
Working Paper Series in Economics and Finance No. 463, February 25, 2002, p. 29-31. 
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Specific Initiatives 


VINNOVA — Swedish Governmental Agency for Innovation Systems27 
Budget: SEK 1 billion (SEK 1 = ~C$0.15) annually. 

When created: 2001. 

Mandate/Objectives: 


Promote sustainable growth by financing problem-oriented R&D and developing effective innovation systems. 


Main programs: 


VINNOVA promotes innovation in 18 priority growth areas. It also supports R&D in more generic knowledge 
fields, with initiatives in five knowledge platforms — biotechnology, efficient product development, learning 
and health in working life, implementation of information and communications technologies, and infrastructure 
and efficient transport systems — that generate knowledge in order to benefit not only the 18 growth areas, 
but the economy and society as a whole. 


The Swedish Competence Centres Programme encourages linkages between public and industrial R&D 
needs and research in universities. A new initiative seeks to establish Competence Centres outside of universities, 
with the objective of concentrating Swedish research efforts in priority areas and increasing collaboration 
among the research institutes and other key actors in the Swedish innovation system (universities, industry 
and the community). 


VINNOVA and the Swedish Foundation for Strategic Research finance the VINST program (research cooperation 
for smaller high-tech companies), which provides grants for research projects conducted in collaboration 
between university researchers and SMEs. Projects are assessed by the quality of the science as well as com- 
mercial potential. 


Swedish Industrial Development Fund28 


Budget: Operates as a self-financing foundation (no ongoing government funding); current equity of about 


SEK 3.2 billion. 


When created: Established as a foundation by the Swedish government in 1979. 
Mandate/Objectives: 


The fund provides loans and equity finance to innovative, fast-growing companies that have strong export 
potential and strong management teams. 


Main programs: 


Investments are made at the start-up, development and early expansion phases of companies, mainly in syn- 
dication with other venture capitalists. Business is conducted in four business areas: information and 
communications technologies, industry/energy, life sciences and indirect investments. The latter business 
area is responsible for the Fund’s holdings in 11 venture capital companies around the country. Investments 
are also made in seed companies in partnership with universities and technical institutions around the country. 


27. See publiceng.vinnova.se. 
28. See www. industrifonden.se/in%5Fenglish. 
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The Knowledge Foundation29 
When created: 1994. 
Mandate/Objective: 


¢ The Knowledge Foundation supports business-relevant research at the new university colleges established in 
Sweden in the 1990s. 


Main programs: 


¢ The Knowledge Foundation invests for up to six years in research programs at university colleges in partner- 
ship with private consortia. Companies must provide matching funds. 


¢ The Foundation contributes up to half of the financing for individual research projects in university colleges 
that are relevant to trade and industry, with the business community providing matching funds. 


¢ The Foundation’s post-graduate programs provide funding for doctoral students at small companies, allow- 
ing Swedish companies to hire more people who have advanced university degrees. 


The United Kingdom 
Policy Bodies 


Council for Science and Technology2° 


The Council for Science and Technology (CST) was relaunched in 2004 with new terms of reference, a new mem- 
bership and a “new way of thinking.” It is the U.K. government's top-level advisory body on S&T issues, and 
submits its reports to the Prime Minister on strategic issues that cut across the responsibilities of individual gov- 
ernment departments. The CST organizes its work around five broad themes (research, science and society, 
education, science and government, and technology innovation), and takes a medium- to longer-term approach. 
The CST can choose to deliver its advice to government through various routes, including published reports; con- 
fidential written advice; and discussions with ministers, officials and special advisors. 


The CST’s innovation subgroup shares information and informally exchanges views with the Technology Strategy 
Board (see the following). 


Membership 


Membership is made up of 2 Co-Chairs and 15 independent Directors. One of the Co-Chairs is the U.K. government's 
Chief Scientific Advisor; the other is elected from among the CST’s independent members. The independent 
Chair presides over meetings when the CST is developing its views, but the Chief Scientific Advisor chairs when 
advice is reported to government. 


The CST work program is developed by its members in discussion with government. Although the government 
can ask the CST to consider particular issues, the CST is under no obligation to agree to these requests. 


The Minister for Science and Innovation is responsible to the Ministerial Committee on Science and Innovation 
for the CST’s overall work program and effectiveness. The CST secretariat must be impartial and respect the 
CST’s independence. Its tasks include networking with government officials on behalf of the CST, and seeking 
help with the CST’s work program from a range of sources, both within and outside government. 


29. See www.kks.se/templates/StandardPage.aspx?id=84. 
30. See www.cst.gov.uk. 
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Technology Strategy Board 


The Technology Strategy Board, comprising mainly experienced business leaders, identifies the new and emerging 
technologies that are critical to the growth of the U.K. economy and into which government funding and activities 
can be directed. The Board prepares an annual report for publication on its own activities and on government 
priorities that relate to technology innovation and knowledge transfer. Advice from the Technology Strategy 
Board is used to identify priorities for the Department of Trade and Industry (DTI) Technology Programme. 


The creation of a technology strategy was announced in the December 2003 Innovation Report — Competing in 
the Global Economy: The Innovation Challenge. The report proposed high-priority government action to encourage 
businesses to develop and implement new products and services by promoting technological innovation. 


The report also proposed developing a technology strategy with a medium- to long-term perspective to provide 
a framework for setting policy priorities and improving the effectiveness of DTI support to businesses. Over time, 
the government's aim is for the business-led, market-focused DTI technology strategy to influence those actions 
across government that seek to improve technological innovation in business. The plan forms a key element of 
the government's Science & Innovation Investment Framework 2004-2014, published in July 2004. 


Membership 


Board membership is made up of 10 members external to the DTI, including 6 business people, 2 venture cap- 
italists (with interests in technology sectors), 1 member of a regional development agency or devolved 
administration, and 1 research council chief executive. 


The Chair is drawn from among the business people on the Board. Additional members may be recruited as necessary. 


Membership also includes five DTI and other government department representatives, including the Director 
General, Innovation Group (DTI); the Director General, Business Group (DTI); the Chief Economic Advisor and 
Director General, Economics (DTI); the Director General, Research Councils; and one representative of other 
government departments. 


Other DTI officials normally also attend meetings on an ex officio basis. 


A secretariat supports the work of the Board and its relationship with stakeholders, drawing on the resources of 
the DTI’s Innovation Group. 


Specific Initiatives 
Small Business Research Initiative?! 


Budget: Seeks to purchase €50 million of government research from small firms. 


When created: The U.K. government announced in July 2000 that targets would be set for participating departments 
to procure a portion of their R&D needs from SMEs. 


Mandate/Objectives: 
¢ Provide opportunities to small firms whose businesses are based on providing R&D. 


¢ Encourage other small businesses to increase their R&D capabilities and capacities. 


° Create opportunities for starting new technology-based or knowledge-based businesses. 


31. See www.sbri.org.uk/aboutus.php. 
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Department of Trade and Industry 


Based on a 2002 review of programming, the DTI implemented 10 tailored products under 4 major groups to 
support innovation and SMEs, including the following: 
¢ Succeeding through innovation with: 
- Knowledge Transfer Networks, which provide grants to intermediaries to set up networks in priority technology 
areas and bring together public and private sector organizations; 
- collaborative R&D, which provides funding for collaborative R&D projects; 


- Investigating an Innovative Idea, a reimbursed consultancy program to provide businesses with advice on 
implementing new innovations; 


- R&D grants to help businesses carry out R&D that could lead to technologically innovative products, services 
or processes; and 


- Knowledge Transfer Partnerships grants to cover part of the cost of using a person to transfer and embed 
knowledge in a business via a strategic project. 
¢ Achieving best practices in business through: 


- grants to intermediaries to develop and disseminate best practices; and 
- a free diagnostic run by a Business Link advisor that provides support to implement best practices. 


* Raising capital through: 


- the Small Firms Loan Guarantee, which provides a government guarantee that covers 75 percent of loans 
from financial institutions; and 


- Enterprise Capital Funds, which use soft loans to leverage capital. 


¢ Regional investment through: 


- Selective Financing for Investment in England, providing financial assistance for firms to invest in assisted 
areas. 


Technology Programme 


The Technology Programme is the combination of business support products and information that the DTI offers 
business in response to advice from the Technology Strategy. Instead of focusing on technology sectors, the pro- 
gram focuses on supporting research into potential big-breakthrough, disruptive technologies. Over the period 
2005-2008, £320 million is available to businesses in the form of grants to support R&D in the technology 
areas identified by the Technology Strategy Board. The program is delivered through two DTI business support 
products: Collaborative Research & Development, and Knowledge Transfer Networks. 
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ables 


Riser if 


- Executive Round 


In order to ensure that the academic and policy research carried out for the panel was grounded in the reality 
of those working in commercialization day-to-day, round-table discussions were held in several venues across 
Canada — in Vancouver, Edmonton, Saskatoon, Winnipeg, Toronto, Montréal, Moncton, Halifax and St. John’s. 
Participating executives were selected to ensure that the widest range of views was represented. To stimulate 
discussion, some round tables were made up of executives who focused mainly on one part of the commercial- 
ization challenge. What follows is a summary of the views expressed at the round tables across the country. 


Summary of Key Points Raised at Round Tables! 
Talent 


i: 


Improved cross-fertilization is necessary between business and universities. 

German-style, three-year sabbaticals in industry or Swedish-style cross-appointments of scientists in firms and 
university departments may help. 

Similar sabbaticals or appointments for undergraduate and graduate students that place interns with mentors 
may also help. 

These exchanges are needed to bridge the culture gap between the business and university sectors and provide 
up-to-date knowledge and understanding of corporate needs. 


Businesses need to be able to locate and access university-based highly qualified personnel much more easily. 
Universities should focus on liaisons, not technology transfers. 


Having highly qualified personnel in management, especially marketing, is necessary; this is needed not just 
for firms that produce services or products, but also in capital markets, especially the angel and venture capital 
sectors. Multidisciplinary (e.g. engineering-marketing) programs are needed to bridge this gap. 


The federal government needs to focus on attracting and keeping foreign graduate students and other highly 
qualified personnel through immigration, repatriation (especially for graduates who have emigrated to the 
U.S.) and acknowledgement of foreign credentials. 


PhD graduates working in Canada earn less than those working in the U.S., and, in this sense, are a bar- 
gain for Canadian employers. However, the average wage of PhD graduates working in Canada is 
considerably higher than that of PhD graduates working in India or China. 


Canada needs more highly qualified personnel who understand business cultures and climates abroad. 


Canada needs more college graduates, as they are more likely to be technically oriented and well rounded. 


This summary draws on all the round tables. Most of the points were raised, in one way or another, in more than one session. For the most part, 
the points represent consensus positions. In a few cases (e.g. federal investment in public R&D), a minority disagreed. 
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Research 


Canada needs to find a way to set priorities for its research and focus its resources. The research is now spread 
too thinly to be successful. There should be some consideration paid to business relevance in funding 
research at university and government labs (i.e. more industrial, less issue-oriented). Efforts to promote global 
success in research fields must be enhanced. 


Funding programs (such as the Industrial Research Assistance Program and Technology Partnerships 
Canada) should be structured so that the full range of benefits produced (e.g. jobs, taxes) are measured 
and reported. There is currently too much attention paid to the need for repayment, and to program objectives 
that reflect the reporting requirements of the bureaucracy. 


Research and development (R&D) tax incentives — such as the Scientific Research and Experimental 
Development (SR&ED) tax incentive program — need to be simplified and work more quickly. 


Funding and tax programs should cover a greater range of scientific activities, sustaining development 
efforts much further into the product life cycle. 


Federal investments in public R&D (i.e. at university and government labs) should be maintained and 
expanded. When appropriate, support should extend closer to commercialization. Businesses see this as 
valuable, even though not all of the benefits would be relevant to business. 


The federal government should develop an equivalent to the U.S. Small Business Innovation Research program, 
based on excellent science and peer review. 


University-business partnerships (e.g. the Medical and Related Science Discovery District project in Toronto) 
and fourth-pillar organizations that bring together business, government and post-secondary education insti- 
tutions should be encouraged to identify opportunities. The federal government should work with existing 
clusters and develop incubators. 


Although there are trade-offs, university-industry liaison / technology transfer offices should expand their 
partnerships and the value they bring rather than focus on protecting and profiting from intellectual property 
(which is important but too narrow). 


Capital 


The federal government should: 


make SR&ED tax credits available to firms that are not currently able to use them; 


strengthen the availability of angel/local capital, perhaps by offering a tax credit (e.g. see the proposal 
from the Canadian Task Force on Early Stage Funding), creating local/regional pools (some provincial programs 
have been successful with this) or acting as a co-investor; 


improve the transition from one financing stage (e.g. seed, angel, venture, mezzanine, initial public offering) 
to the next (i.e. exit strategies); 


impose greater consequences on labour-sponsored venture capital corporations if performance requirements 
are not met; 


improve the environment for risk capital (e.g. through free trade in capital, the positions of institutional 
investors, and pension funds); 


complement tax and funding approaches with loans that impose greater accountability on firms; 


strengthen firms’ abilities to present business cases to venture capital funds, through training and experience 
(see also “Talent” in the preceding); and 


maintain the consistency and continuity of programs, as they must survive changes in government. 
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Other 


Private sector involvement needs to be maintained in guiding innovation and/or commercialization programs. 
Canada needs to build a culture of commerce and leadership that celebrates success and values the wisdom 
gained from failure. 

Firms are “born global,” and government programs need to reflect and address this (e.g. through renewal 
of the Program for Export Market Development and through trade mission qualifications). 


To achieve global success, firms need a domestic base. Government procurement, including government as 
the first user, is one key to establishing this base. The development of receptor firms — domestic customers 
that have strong foreign market presence that will embed new technologies/products — is also key. 
Compared with other countries, the Government of Canada should be the best and fastest authority for reg- 
ulatory approval processes. 

The federal government should allow markets to choose winners and recognize that advantage is created 
as often as it is natural. 


The federal government should strengthen its intellectual property regime and harmonize it and its tax treatment 
with that of the U.S. 
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As members of the Expert Panel on Comm ation, we received submissions from many stakeholders. We 
acknowledge that our work has been informed by the extensive amount of material available from previous and 
ongoing consultations on this and related topics, such as innovation. In addition to reinforcing and at times chal- 


lenging our views, this input helped highlight areas where future work is required. 


We would like to acknowledge contributions from the following organizations: 


¢ Association of Canadian Academic Healthcare Organizations 


¢ Association of Canadian Community Colleges 


Association of Canadian Polytechnic Institutes 


e Association of International Automobile Manufacturers of Canada 


Automotive Parts Manufacturers’ Association 
BlIOTECanada 


* Business Development Bank of Canada 


¢ Canada Foundation for Innovation 


Canada’s Research-Based Pharmaceutical Companies (Rx&D) 
¢ Canada’s Venture Capital & Private Equity Association 

* Canadian Advanced Technology Alliance 

¢ Canadian Automotive Partnership Council Innovation Working Group 
¢ Canadian Construction Innovation Council 

¢ Canadian Health Industries Partnership 

* Canadian Institutes of Health Research 

¢ Canadian Vehicle Manufacturers’ Association 

¢ CANARIE Inc. 

¢ CMC Microsystems 

¢ The Conference Board of Canada 

¢ Doyletech Corporation 

¢ Environmental Services Association of Alberta 

¢ General Motors of Canada Limited 

¢ GPT Management Ltd. (Dr. Alan Cornford) 

¢ Greater Saskatoon Chamber of Commerce and the Enterprise Committee 
¢ The Impact Group 

* Information Technology Association of Canada 

* Intellectual Property Institute of Canada 

¢ Language Industry Association 

° Leaders’ Roundtable on Commercialization 

¢ MDS Inc. 

¢ Merck Frosst Canada Ltd. 

National Angel Organization 
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Natural Sciences and Engineering Research Council of Canada 
Networks of Centres of Excellence (Board Chairs) 
Ontario Furniture Manufacturers’ Association 
OrbitlQ 

PARTEQ Innovations, Queen’s University 

Pratt & Whitney Canada 

Precarn Incorporated 

QuestAir Technologies Inc. 

Sensor Wireless, Inc. 

SKD Automotive Group (Lustro Steel Products) 
Skypoint Capital Corporation 

StemCell Technologies 

University Health Network 


This appendix summarizes some of the key and recurring issues from these submissions. These are organized 
primarily along the three main themes we selected — talent, research and capital. 


Summary of Recommendations from Stakeholder 
Submissions 


Talent 


Create Strong Linkages Between Industry and Researchers (Academic and Public) 


Improve linkages between Canada’s research institutions and industry, as the interface among researchers, 
industry and government is the key to commercialization. 


Provide support to institutional research and education programs that require researchers and educators to 
work in partnership with industry (i.e. that do work of value to the economy). 


Create flexible employment practices at research and development (R&D) institutions so that scientists can 
easily move from research environments to commercial settings and then back again. 


Create an industrial scholarship program to allow university professors to work in industry for one to three 
years while retaining their position and tenure at their respective universities. 


Establish a college/institute chairs program focused on applying knowledge rather than developing new 
knowledge. 


Support Natural Sciences and Engineering Research Council of Canada (NSERC) graduate studentships at 
“technical” universities, and increase the value of NSERC post-doctoral fellowships. 


Create industrial MSc and PhD programs similar to a Master of Business Administration degree, but with an 
emphasis on survey courses that provide in-depth knowledge of new and emerging scientific technologies. 
PhD work would entail studying relevant sectors of the economy and developing business plans to commer- 
cialize cutting-edge scientific and technical advances in those sectors. 


Increase international collaborations involving universities and industry. 
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Build Upon Public Research Infrastructure to Support the Development of Highly Qualified 
Personnel 


¢ Extend support for public research to address the sustainability of research infrastructure, encourage faculty 
retention and recruitment, boost Canada’s position in global research and its international competitiveness, 
improve the commercialization outcomes of publicly funded R&D, and support the development of high-quality 
workers for future needs of business and academia. 


¢ Increase investments in the Canada Foundation for Innovation (CFI), granting councils and other programs 
that support the public research infrastructure. 


¢ Bring the ratio of CFI infrastructure support to funding agency support to at least 20 percent, which would 
require $1 billion in additional funding by 2010. 


Increase the funding for the indirect costs associated with research from 29 to 40 percent of the value of 
research funded by NSERC, the Canadian Institutes of Health Research (CIHR) and the Social Sciences and 
Humanities Research Council (SSHRC). 


Continue to support the CFI and other granting programs that allow colleges and institutes to gain and 
renew their research infrastructure. 


¢ Invest additional funding to accelerate the work of the Canada Health Infoway. 
Foster Entrepreneurship 


¢ Encourage faculty, graduate students and post-doctoral fellows to bring in speakers from industry to provide 
mentorship and case studies of successful industrial innovation and commercialization activities. 


Establish a program of Canada commerce chairs to award post-secondary teaching positions to former 
CEOs and entrepreneurs who want to teach how to grow successful R&D-intensive firms. 


Provide, through government granting agencies, support for post-secondary institutions that offer short 
courses of study on commerce for the chief executive officers and other employees of R&D-intensive firms. 


¢ Expand WestLink Innovation Network’s internship activity to address the scarcity of skilled and experienced 
entrepreneurs capable of transforming new ideas into products and services that customers want. 


Implement, through Canadian agencies and departments, innovative skills development and entrepreneurship 
programs based on international best practices in order to foster a culture of commercialization, encourage 
youth entrepreneurship and risk taking, and promote the transfer of skills (not just money) to SMEs. 


Broaden the non-technical skills of science and engineering graduates. 


Talent: Panel Recommendations . 


¢ Develop a new Canada Commercialization Fellowships Program. 


Expand existing programs in NSERC, CIHR and SSHRC that spur the hiring of recent graduates. 
¢ Encourage and celebrate young Canadians who aim for success in business, science and technology. 
¢ Develop and retain talent for a global marketplace. 
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Research 


Provide Support to Confirm the Commercial Potential of Innovative Ideas 


Investors are increasingly pushing companies to reduce and/or eliminate investment in advanced technology 
projects until commercial markets develop. Financing is required to bridge the gap between discovery and com- 
mercialization; it is also needed in order for firms to survive the many years of high-cash-burning rates and no 
revenue as they strive to shift their products from the laboratory onto the shelves. In addition, stakeholders rec- 
ommended the following: 


Encourage market-validation and proof-of-principle activities in order to foster early customer adoption. 
Establish policies, practices and investments to provide information and engineering infrastructure for the 
design, manufacture and testing of proof-of-concept prototypes to serve as demonstrations in relevant com- 
mercial environments. 

Establish strategic investment mechanisms that enable and offer pre-commercial funding for prototype 
development. 


Support Research and Other Innovation Activities of Direct Relevance to Industry 


Establish collaborative research networks that bring together suppliers, research laboratories and anchor 
businesses in order to improve the level of innovation in supply chains. Larger companies and top-tier suppliers 
should drive this initiative. Outreach and marketing would be carried out by academic advisory boards, 
industry associations, university technology-transfer offices and governments. Governments could provide 
seed funding. 


Create a viable Canadian program to encourage and support multi-partner collaborative research in technology 
development. Many domestic supply chains have a growing technological disadvantage compared with 
competitors who benefit from massive, long-term programs. 


Coordinate and sustain government investments in fourth-pillar organizations that bring together business, 
government and publicly funded institutions to promote, support or conduct science-, technology- or business- 
practices-based innovation that results in new products, processes or services. 


Target research funding to national commercialization goals and adjust the criteria for research funding 
approval in order to give equal weight to researchers that have a balance of strong academic credentials 
and industry experience. 


Support joint academic-industry proposals, and ensure that funding incentives tip the balance of research 
toward market-relevant innovation that would not occur otherwise. 
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Support Cluster Development 


Focus government contributions on supporting and nurturing the development of clusters, but refrain from 
trying to build these from scratch. 


Create a national network to facilitate communication and collaboration among regional networks, industry 
and government. 


Foster stronger relationships between technology clusters and publicly funded research institutions. 


Develop or expand existing collaborative research networks to include colleges and/or institutes and their 
faculties. Change the eligibility requirements for the Networks of Centres of Excellence program so that colleges 
and/or institutes can bring their expertise to these centres. 


Support cluster development: 


- support the development of skilled labour; 

- invest in knowledge infrastructure; 

- use government procurement to enable growth; 

- market Canadian clusters to attract skilled workers, new firms and investment; and 


- gather performance data on clusters in order to bridge current research gaps and improve understand- 
ing of cluster fundamentals. 


Establish a process to develop and disseminate technology surveillance and road maps on networking tech- 
nologies, in support of national strategies. Research is needed on copyright, security and privacy issues that 
act as barriers to important applications. An interface must be developed and maintained with comparable 
national initiatives in other countries. 


Provide Targeted Support to Innovative Small Businesses 


SMEs need capital to support capital expenditures, introduce new products and sustain rapid growth. The modes 
of government assistance as administered by current programs do not adequately address their needs. 
Stakeholders recommended the following: 


Provide support for innovative research through a nationwide program of research grants to start-up companies. 
Provide grants — not loans — to help small, research-oriented businesses. 


Implement a uniform SME-funding policy (similar to the Small Business Innovation Research program in the 
U.S.) for Canadian organizations that undertake or provide significant funding for public research. 


Establish a commercialization development fund to encourage market-driven commercialization research 
cooperation between Canadian SMEs and research institutes. This would stimulate cooperative commercial 
development and encourage increased commitment by SMEs to R&D. 


Increase the generosity of the Scientific Research and Experimental Development (SR&ED) tax credit and 
loans from the Industrial Research Assistance Program and Technology Partnerships Canada in order to 
cover more than one third of research costs. 


Modify existing financing programs to increase the effectiveness of funds flowing to early-stage SMEs. 


Focus more support on scientist-entrepreneurs and their students and post-doctoral fellows in order to encourage 
them to commercialize their intellectual property. 


Support university and hospital incubator facilities in order to lower the initial costs of commercialization. 


Provide, through Canadian science and technology (S&T) organizations such as the National Research 
Council Canada, public infrastructure, services and outreach necessary for Canadian SMEs to access world- 
leading research capabilities. 
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¢ Establish government-funded technology centres for skills training, R&D and advanced manufacturing tech- 
nologies. These centres would employ high-technology manufacturing specialists to accommodate SMEs 
through consultation and advice and conducting R&D. 


¢ Expand the Natural Sciences and Engineering Research Council of Canada’s College and Community 
Innovation Pilot Program, based on the success of its initial call for proposals and the interim results of the 
funded projects. 


Enhance Tax Treatment for Expenses Related to R&D and Intellectual Property 


Revisit innovative fiscal mechanisms to enhance firms’ access to equity capital (e.g. a refundable SR&ED tax 
credit for public firms that make R&D investments in Canada, as is presently available for private firms, and 
flow-through shares). 


Cover, through the SR&ED tax credit program, the costs of obtaining a patent, including professional fees, 
as obtaining a patent is a key step toward commercialization. 


Enhance the effectiveness of the SR&ED tax credit by including corporate expenses related to the broader 
innovation process, not just R&D. Specifically, expand the tax credit (on a pilot basis) to include market- 
assessment activities that take place in conjunction with research activities. 


¢ Provide better recognition of innovation on the shop floor, through the SR&ED tax credit program and other 
innovation support mechanisms, especially in innovations that involve manufacturing or management- 
process developments rather than the development of products themselves. 


Introduce early commercialization tax credits for developing and applying key technologies (e.g. environmental 
and technologically intensive applications). 


Research: Panel Recommendations 


° Create a Commercialization Superfund. 


* Expand federal programs that support seed and startup firms in proving their business ideas. 
e Introduce a Canadian SME Partnerships Initiative. 
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Capital 
Support Local Networks 


¢ Empower and facilitate the role of high-technology-community / member-based organizations and create a 
leadership role in this area by identifying key organizations that have commercialization mandates. 


¢ Use a national approach to commercialization to operate programs that are close to the market, emphasize 
enabling technologies, and encourage communities (such as clusters and distributed communities of interest) 
to drive investments and initiatives. 


Enhance Informal Investment 


¢ For all infrastructure investments related to commercialization, require that a minimum of 20 percent of the 
investment go toward encouraging informal investment. 


¢ Establish and fund angel co-funding (or “sidecar” funds) and promote informal and angel investment whenever 
and wherever possible. 


¢ Provide incentives for individuals and investors (i.e. angel investors) to provide resources (money and time) 
to technology SMEs. 


¢ Implement the National Angel Organization’s proposal for an innovation and productivity tax credit for 
small business that would see federal and provincial governments provide investors with a combined 30-percent 
tax credit for direct investments in eligible businesses. 


Improve the Venture Capital Market 


A relatively large number of start-up companies are funded, but they tend to receive far less money at early 
stages than their U.S. competitors. Stakeholders suggested that larger pools of venture capital should be assembled 
to make larger injections of capital in the early stages of companies’ development. This could have the effect of 
growing companies faster in their early years and making them less susceptible to early buyout. Also, because 
of the large number of start-ups being funded, there is less money left to finance companies at later stages. 
Stakeholders felt that more robust and diverse capital markets for later-stage funding and eventual liquidity are 
required. Stakeholders also recommended the following: 


¢ Establish policies to increase the pool of buyout capital (distinct from venture capital), particularly policies 
aimed at facilitating management buyouts, as Canada’s early-stage, high-technology companies are being 
acquired by foreign firms at an alarming rate. 


¢ In response to the lack of participation by institutional investors in the Canadian private equity asset class, create 
a program to reduce the risk to institutional investors while enhancing their expected returns on investments. 


¢ Use seed capital funds provided to the Business Development Bank of Canada to leverage private funds and 
attract experienced venture capitalists who can provide financing, insight and mentoring to Canadian businesses. 


¢ Work with the Business Development Bank of Canada to create a more positive syndicate environment to 
provide additional money and guidance to new businesses. 


Capital: Panel Recommendations 


Encourage labour-sponsored venture capital firms to form syndicates that would participate in buyouts. 


¢ Improve access to early-stage angel financing and expertise. 
¢ Review the expansion-stage venture capital market. 
¢ Remove barriers to foreign venture capital investment. 
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Other Areas of Input 


Use Government Procurement to Support Innovation 


Ensure that Industry Canada and other government agencies become early adopters of new and ground- 
breaking Canadian technologies. This can be achieved through program and/or funding arrangements, 
mitigating risk through monetary and/or technical support, and mandating a certain percentage of procurement 
activity for this purpose. 


Launch a pilot program to move the government procurement ethos from lowest bid to best value. 
Foster the development and sale of global-best products and services in line with Canadian capabilities. 


Use government procurement policies and programs to foster the adoption of new technology (i.e. govern- 
ment as first user), establish demonstration projects and help smaller companies secure lead or anchor clients. 


Provide incentives in procurement practices for the adoption of new technological innovations (e.g. hybrid 
or alternative-fuel vehicles). 


Improve University Commercialization Outcomes 


Place emphasis in measuring the economic payback of public R&D on its record in creating new companies, new 
product lines in existing companies, or new processes, rather than on the number of patents or licensing income. 


Improve the impact and effectiveness of knowledge and technology transfer from academia to industry. 


Direct investments to enabling technologies that have broad applications across the economy in order to 
increase returns on public investments in research. 


Increase targeted funding to support commercialization offices, and award a portion of this funding on a 
competitive basis. 


Increase training programs for professional technology-transfer staff. 


Establish a national knowledge-transfer office or network of commercialization offices in order to coordinate 
and monitor the expansion of the infrastructure and capacity needed to accelerate the commercialization of 
academic research, and to facilitate communication and collaboration among regional networks, industry 
and government. 


Ensure that the market-driven process of commercialization of publicly funded research occurs successfully 
by ensuring that the following elements co-exist in a system: 


- companies that commercialize technologies in response to market signals (demand); 
- research organizations, such as universities and government laboratories (supply); and 


- the interface among them (a web of relationships that foster the collaborations, knowledge flows and 
transactions that make the commercialization process work). 


Increase the capacity of Canadian universities and other institutions to do industrial-quality work. This should 
be done by providing better facilities and, especially, long-term technical support staff who provide both 
capacity and continuity much more effectively than do the graduate students who customarily carry out 
much of day-to-day research. (The availability of technical support staff accounts for much of the higher 
capacity for industrial-quality research in Europe.) 
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Improve Canada’s Intellectual Property Regime 


Improve the Canadian intellectual property system so that it is comparable to or better than those in place 
in other countries. Issues include long delays in processing trademark and patent applications, loss of intel- 
lectual property rights for reasons not related to the basic principles of the patent and trademark systems, 
time extension and sequence listings. 


Adopt a patent-+erm restoration policy that recognizes potential delays in the patent approval process and 
ensures predictability in the market. 


Ensure that data-protection policy provides for the proposed eight years of effective protection in order to 
encourage invention in Canada and to ensure that innovators can reasonably expect a period of data exclusivity. 
Under the Agreement on Trade-Related Aspects of Intellectual Property Rights, Canada has had an interna- 
tional obligation to provide data protection since 1995. 


Address the fact that the Patent Act does not allow for the patenting of higher life forms, as Canada is alone 
among its major trading partners in not permitting the patenting of higher life forms. 


Implement a single, uniform system to manage intellectual property resulting from federally funded research, 
similar to the Bayh-Dole Act in the U.S. This would ease access to intellectual property for Canadian firms, 
increase efficiency in the commercialization process and create technology platforms that involve multiple 
sets of intellectual property rights. 


Develop an equitable, realistic policy regime for intellectual property ownership that is uniform for all research 
institutions across Canada and is aimed at the needs of industry to protect investments made in research. 


Allow intellectual property generated in universities to be owned by the faculty and students involved. These 
researchers could then be encouraged and supported to become entrepreneurs. 


Provide Market Information 


Provide reliable market data, solid figures on market potential, and competitive information so that company 
owners who want to tackle a new market can make sound decisions. 


Improve Program Delivery 


Improve federal program delivery, as existing government programs contain onerous paperwork and entail 
too much ongoing government involvement for SMEs. 


Create a streamlined, more consistent approach to federal program delivery for industry (e.g. a single-window 
system), as such an approach would be extremely helpful for industry. Applicants must currently contend 
with different application procedures, different eligible costs, different decision-making processes and different 
contracts for each program. Fuel Cells Canada has noted the existence of 32 separate programs offered 
by 20 separate departments and agencies for the promotion of fuel cells and hydrogen. Delivery systems 
within the federal government are fragmented, and agencies are sometimes at odds with each other. 


Eliminate “no-stacking” funding policies. Funds from two or more government or government-related agencies 
(e.g. Sustainable Development Technology Canada) cannot currently be used to support the same activities 
(i.e. they cannot be “stacked”). The government and its various relevant agencies should agree that it is 
acceptable to stack up to 75 percent of government funds for R&D and demonstration projects in key areas 
(e.g. green technologies). 


Sector-Specific Input 


The panel also received submissions that focused on sector-specific issues in such areas as the automotive, information 
and communication technology, life sciences, and construction industries. We recommend that the Commercialization 
Partnership Board consult these submissions when designing and carrying out its future program. 
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Appendix L 
Reviewers 


To ensure that our report would be of high quality and relevant to the challenges facing Canada, we asked eight 
prominent and learned Canadian and international experts to review a draft version of the report. In addition to 
commenting specifically in their individual areas of expertise, reviewers were asked to comment on the following: 


Does the report fulfill the panel’s terms of reference? If not, in what areas is it deficient? 
Does the report have sufficient breadth to provide the Government of Canada with sound policy advice on 
commercialization? 


Have the topics covered in the report been researched and analyzed in sufficient depth to justify our analysis, 
conclusions and recommendations? Is the most recent thinking on commercialization and related issues 
reflected in the document, and has the most relevant and recent data been used? 


Does the report indicate that we have treated the topic with independence, objectivity and balance? If not, 
what elements appear to contain unjustified bias or lack of balance? 


Are the recommendations sound —i.e., are they based on the most relevant evidence and data, and do they 
fit together as part of an integrated approach to resolving the issues identified? Are they the key priorities 
for government action? 


What are your views on the Commercialization Partnership Board? Would it be effective in allowing the private 
sector to influence and lead the commercialization agenda? 


Can the recommendations be implemented in a cost-efficient manner that would have a positive impact on 
improving Canada’s commercialization record? Are the next steps clearly defined? 


Will the report be effective as a communications tool? Are arguments and recommendations stated in clear, 
easily understood language for readers inside and outside government? 


Does the report lend itself to private sector as well as public sector buy-in? 


Although we remain responsible for the contents of the report, we are grateful for the insights provided by the 
reviewers. Their helpful comments and suggestions have strengthened our recommendations and resulted in a 
much-improved document. In particular, reviewers’ comments have prompted us to provide more evidence to 
support the need for action and to emphasize demand considerations more forcefully throughout the report. 
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Reviewers 


H. Douglas Barber, MSc, PhD, FCAE, PEng 
Distinguished Professor-in-Residence, Engineering Faculty, McMaster University, and co-founder and former President 
and Chief Executive Officer, Gennum Corporation 


Dr. H. Douglas Barber obtained his MSc in Electrical Engineering in 1960. As an Athlone Fellow and North 
Atlantic Treaty Organisation Scholar, he received his PhD from The Imperial College of Science and Technology 
in London, England, in 1965. 


Dr. Barber is the former President and Chief Executive Officer of Gennum Corporation, a company he co-founded 
in 1973. He is currently a member of Gennum’s Board of Directors. He is Past Chair and a continuing member 
of the Board of Governors of McMaster University, and a Director of DALSA Corporation, Micralyne Inc., and 
NetAccess Systems Inc. He was a founding member of the Canadian Semiconductor Technology Conference, 
the Canadian Microelectronics Corporation, the Sectoral Skills Council, the Canadian Semiconductor Design 
Association, Micronet and the Strategic Semiconductor Consortium. 


Dr. Barber is a member of the Professional Engineers of Ontario, The Electrochemical Society and the Institute 
of Electrical and Electronic Engineers. He is Distinguished Professor-in-Residence at the Faculty of Engineering at 
McMaster University. From 1996 to 2002 he was a member of the Natural Sciences and Engineering Research 
Council of Canada, and from 2000 to 2003 was the Vice-Chair of the Ontario Science and Innovation Council. 


Dr. Barber is a member of the Commercialization Advisory Council of the Ontario Ministry of Economic 
Development and Trade and a member of The Conference Board of Canada Leaders’ Roundtable on 
Commercialization. 


Francesco Bellini, MSc, PhD, OC, OQ, GU 
Chairman, President and Chief Executive Officer of Neurochem Inc., and co-founder and former Chairman and Chief 
Executive Officer, BioChem Pharma Inc. 


Born in Italy, Dr. Francesco Bellini came to Canada in 1967. He received his BSc from Loyola College (now 
Concordia University) in 1972 and his PhD in organic chemistry from the University of New Brunswick in 1977. He 
is the author or co-author of some 20 patents and has published numerous articles and papers based on his research. 


From 1968 to 1984 Dr. Bellini had a fruitful career as a researcher at the Canadian subsidiary of a multinational 
pharmaceutical company. In 1984 he established the Biochemicals Division of the Institut Armand-Frappier at the 
Université du Québec, which specializes in research, manufacturing and the commercialization of fine chemicals. 
Dr. Bellini left this unit in 1986 to co-found BioChem Pharma Inc., an innovative biopharmaceutical company 
focused on infectious diseases and cancer. In addition to being co-founder, he was also the company’s Chairman 


and Chief Executive Officer from 1986 to 2001. 


Dr. Bellini is now Chairman, President and Chief Executive Officer of Neurochem Inc., an industry leader in the 
development of therapeutic drugs for the central nervous system. He is also Chairman of Picchio International 
Inc., Picchio Pharma Inc., Adaltis Inc., Innodia Inc., and Virochem Pharma Inc. — all companies involved in 
health care. 


For his major contribution in the fields of entrepreneurship, research and the economy, in 2005 Dr. Bellini received 
the title of Cavaliere del Lavoro, the most prestigious honour granted by the Italian government. He was named 
an Officer of the Order of Canada in 2000, and an Officer of the Ordre national du Québec in 2004. 
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Daniel Malkin 
Deputy Manager, Inter-American Development Bank, and former Head, Science and Technology Policy Division, 
Organisation for Economic Co-operation and Development 


Daniel Malkin was appointed to the Inter-American Development Bank in September 2005 as Deputy Manager 
in Charge of Education, Science and Technology, in the Bank’s Sustainable Development Department. 


From 1999 to that date he headed the Science and Technology Policy Division of the OECD Directorate for 
Science, Technology and Industry. His activities there focused on assessing OECD member countries’ S&T and 
innovation policies and public support for R&D; the performance and governance of science and innovation systems; 
the development and mobility of human resources in S&T; and, more generally, the contribution of S&T toward 
productivity and economic growth. This work led to the formulation of recommendations to high-level officials in 
charge of S&T in OECD countries. 


Prior to his joining the OECD in 1986, Mr. Malkin held several posts in the French administration, the last one 
as Head of the Planning Commission’s Industry and Technology Department. He graduated from the Ecole 
Polytechnique in Paris and completed his post-graduate studies as a Fulbright scholar at the University of 
California, Berkeley and the Wharton School of the University of Pennsylvania. 


Roger L. Martin, AB, MBA 
Dean, Joseph L. Rotman School of Management; and Chair, Ontario Task Force on Competitiveness, Productivity, 
and Economic Progress 


Roger L. Martin has served as Dean of the Joseph L. Rotman School of Management at the University of Toronto 
since September 1998. 


A Canadian, originally from Wallenstein, Ontario, Mr. Martin was formerly a Director of Monitor Company, a 
global strategy consulting firm based in Cambridge, Massachusetts. During his 13 years with Monitor Company, 
he founded and chaired Monitor University, the firm’s educational arm, served as Co-Head of the firm for two 
years and founded its Canadian office. 


His research interests lie in the areas of global competitiveness, integrative thinking, business design and corporate 
citizenship. He has written five Harvard Business Review articles and published his first book, The Responsibility 
Virus (New York: Basic Books, 2002). He writes extensively on Canadian competitiveness policy in The Globe 
and Mail, National Post and Time Magazine. Mr. Martin is also a regular columnist for Business Week Online's 
Innovation and Design Channel, and is currently Chair of the Ontario Task Force on Competitiveness, 
Productivity and Economic Progress. 


In 2004 Mr. Martin won a Marshall McLuhan Visionary Award, and, in 2005, was named one of Business 
Week's seven innovation gurus. 


He received his AB, with a concentration in economics, from Harvard College in 1979 and his MBA from 
Harvard Business School in 1981. 


Mr. Martin is the Chair of Workbrain, Inc.; serves on the boards of The Thomson Corporation, Tennis Canada, 
the Canadian Credit Management Foundation and Skoll Foundation; and is a trustee of The Hospital for Sick 
Children in Toronto. He also is on the advisory boards of Butterfield & Robinson, Social Capital Partners, and 
Jefferson Partners, and is a founder of EMAGINE. 
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Eric Newell, MSc, LLD, OC 
Former Chair and Chief Executive Officer, Syncrude Canada Ltd., and Chancellor, University of Alberta 


Eric Newell is Chancellor of the University of Alberta. He is also the retired Chairman of the Board and Chief 
Executive Officer of Syncrude Canada Ltd., positions he held since May 1994 and August 1989, respectively. 
He also served as President of Syncrude from 1989 to 1997. Prior to joining Syncrude, Mr. Newell worked with 
Imperial Oil Limited and Esso Petroleum Canada. As past President of the Alberta Chamber of Resources, he 
spearheaded the creation of the National Oil Sands Task Force, which developed a comprehensive new energy 
vision for Canada in 1995. 


Mr. Newell holds a BASc in Chemical Engineering from the University of British Columbia, and an MSc in 
Management Studies from the University of Birmingham in England. He is an Officer of the Order of Canada 
and a member of the Alberta Order of Excellence. 


Mr. Newell is a Director of Canfor Corporation and Nexen Inc. He is also Chair of CAREERS: The Next 
Generation Foundation, and a member of the boards of the Alberta Energy Research Institute, the C.D. Howe 
Institute, the Alberta Heart Institute, the Lieutenant Governor of Alberta Arts Awards Foundation and The 
Learning Partnership. 


Kenneth H. Norrie, MPhil, PhD 
Provost and Vice-President (Academic), McMaster University 


Dr. Kenneth H. Norrie earned an honours degree in economics from the University of Saskatchewan in 1967, 
an MPhil from Yale University in 1969 and a PhD from Yale in 1971. He joined the University of Alberta in 1971, 
and was promoted to full Professor in 1980. Dr. Norrie was Associate Dean of Arts (Social Sciences) in 
1989-1990, Acting Chair of the Economics Department in 1993-94, Chair of the Economics Department in 
1997-1999, and Dean of Arts from July 1, 1999, to December 31, 2001. He joined McMaster University on 
January 1, 2002, as Professor of Economics and Provost and Vice-President (Academic). 


Professor Norrie spent the 1979-1980 academic year as a Visiting Associate Professor at Queen’s University, 
and was seconded to the Royal Commission on the Economic Union and Development Prospects for Canada 
(the Macdonald Commission) in 1983-1984 and 1984-1985. In 1990-1991, he was the Clifford Clark Visiting 
Economist at the Department of Finance, Government of Canada. Dr. Norrie was also the editor of Canadian 
Public Policy between 1986 and 1990, and has served on the editorial boards of the Canadian Journal of 
Economics, the Canadian Journal of Regional Science, Prairie Forum and National History. 


Professor Norrie’s teaching and research interests lie in the areas of Canadian economic history, regional eco- 
nomics and economic policy. He is the author or co-author of five monographs, including A History of the 
Canadian Economy, 3rd edition (Kenneth Norrie, Douglas Owram and Herbert Emery, eds.; Toronto: Harcourt 
Brace, 2002). He has published articles in the Canadian Journal of Economics, the Journal of Economic History, 
Canadian Public Policy, Agricultural History, Canadian Papers in Rural History, Canadian Journal of Political Science, 
Economy and History, the Journal of Canadian Studies, Explorations in Economic History and Publius: The Journal of 
Federalism. He has also published a number of book chapters and papers in conference proceedings. 
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Harry Swain, PhD, LLD 
President, Trimbelle Limited; Executive Director, Canadian Institute for Climate Studies; and former Deputy Minister, 
Industry Canada and Department of Indian and Northern Affairs Canada 


Harry Swain is President of Trimbelle Limited, a management consulting company. He is also Executive Director 
of the Canadian Institute for Climate Studies at the Centre for Global Studies at the University of Victoria. 


Mr. Swain worked in nine federal departments between 1971 and 1995, not counting two years at the 
International Institute for Applied Systems Analysis in Laxenburg, Austria, and one in the British Columbia gov- 
ernment. He was Deputy Minister of the Department of Indian and Northern Affairs Canada during the Oka 
standoff in 1990 and the constitutional wars, and was Deputy Minister of Industry Canada when the modern 
department was created. 


On leaving the Canadian federal government, Mr. Swain became Chief Executive Officer of Hambros Canada 
and a Director of its U.K. merchant banking parent. When Hambros was bought by Société Générale, he stayed 
on for the transition but left in September 1998 to found the Toronto office of Sussex Circle, a consultancy firm 
concentrating on strategic and financial advice for public and private sector clients. Mr. Swain was the Toronto 
partner in Sussex Circle from 1998 to 2002. He has also served as Chair of the research advisory panel for the 
Walkerton inquiry and as Chair of the subsequent expert panel on water and wastewater strategy for Ontario. 


Mr. Swain holds a PhD in Economic Geography from the University of Minnesota and an LLD from the University 
of Victoria, and has taught at the University of Toronto and the University of British Columbia. 


Jacquelyn Thayer Scott, PhD, LLD (Hons), OC 
Deputy Chair, Prime Minister's Advisory Council on Science and Technology; Professor of Organizational Management 
and Public Administration, Cape Breton University 


Dr. Jacquelyn Thayer Scott is Professor of Organizational Management & Public Administration at Cape Breton 
University in Sydney, Nova Scotia, and Deputy Chair (Operating Head) of the Prime Minister’s Advisory Council 
on Science and Technology. From 1993 to 2002, she was President and Vice-Chancellor of Cape Breton 
University (then known as University College of Cape Breton). She has also served as Director of the School of 
Continuing Studies at the University of Toronto, and on the faculty at the University of Manitoba. She has oper- 
ated her own public relations and management consulting firm, and has been employed as a journalist by The 
Canadian Press and The Columbian. 


Dr. Scott currently serves on a number of governing boards and advisory committees, many of them related to 
science, technology and innovation, including the Premier’s Council on Innovation in Nova Scotia; the Canada 
Millennium Scholarship Foundation, Government of Canada; InNOVAcorp in Nova Scotia (as Chair of the 
Governance Committee); DynaGen Technologies Inc; CrossOff Incorporated; and the RCC College of 
Technology. She is also a former chair of the boards of CANARIE Inc., The Canadian Alliance of Education and 
Training Organizations, the Canadian Association for University Continuing Education, and the Ontario Council 
for University Continuing Education. 


Dr. Scott was appointed as an Officer of the Order of Canada in 2001 and was awarded the Queen’s Golden 
Jubilee Medal in 2002. 
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